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(57) Claim 
I. 



A quinazoline derivative of the formula I 




vherein m is 1, 2 or 3 and each is independently hydroxy, amino, 
carboxy, carbamoyl, ureido, ( l-4C)alkoxycarbonyl , 

N-(1.4C)alkylcarbomoyl, N.N-di- (( l-^C)alkyl ) carbamoyl , hydroxyamino. 
(1.4C)alkoxyamino, (2.4C)alkanoyloxyamino , trif luoromethoxy , 
(l-4C)alkyl, (l-4C)alkoxy, ( 1.3C)alkylenedioxy , ( l-4C)alkylamino , 
di-I(l-^C)alkyllanlno, pyrrolidin-l-yl, piperidino, morpholino, 
piperazin-l.yl, 4.(l-4C)alkylpipera2in.l.yl, ( l-4C)alkylthio, 
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(l-AC)al]cylsulphlnyl, { l"AC)alkylsulphonyl. hal geno- ( l-AC)alkyl 
(other than trif luororaethyl) , hydroxy- ( I- AC) alkyl, 
(2-AC)alkanoyloxy-(l-4C)alkyl, ( l-AC)alkoxy-{ l-AC)alkyl, 
carboxy-(l-AC)alkyl, ( l-AC)alkoxycarbonyl-( l-AC)alkyl , 
carbamoyl- (1 -AC) alkyl, N-{ l-AC)aikylcarbainoyl- ( l-AC)alkyl , 
N,N-di-((l-AC)alkyl|carbaraoyl-(l-AC)alkyl, amino-( l-AC)alkyl, 
(l-AC)alkylamino-(l-AC)alkyl, di- 1 { l-AC)alkyl lamino- ( l-AC)alky 1 . 
pip€ridino-{ l-AC)alkyl, morpholino-{ l-AC)alkyl, 

piperazin-l-yl-(l-AC)alkyl, A-( l-AC)alkylpiperazin- 1 -yl- { l-AC)alkyl, 
hydroxy-(2-AC)alkoxy-(l-AC)alkyl, ( 1 .AC)alkoxy- (2- AC)alkoxy- 
(l-AC)alkyl, hydroxy-(2-AC)alkylamino- ( l-AC)alkyl , 
(l-AC)alkoxy-{2-AC)alkylamino-( l-AC)alkyi; ( l-AC)alkyl thio- 
( l-AC)alkyl, hydroxy-(2-AC)alkylthio-( l-AC)alkyl, 
( l-AC)alkoxy-(2-AC)alkylthio-{ l-AC)nlkyl, phenoxy-( l-AC)alkyl, 
anilino-(l-^C)alkyl, phenylthio- ( l-AC)ai:<yl , cyanD-( l-AC)alkyl . 
halogeno-(2-AC)alkoxy. hydroxy- ( 2-AC)alkoxy , 
(2-AC)alkanoyloxy-(2-AC)alkoxy. ( l-AC)alkoxy- ( 2-iC)alkoxy . 
carboxy-( l-AC)alkoxy, ( l-4C)alkoxycarbonyl-( l-AC)alkoxy , 
carbamoyl-! l-AC)alkoxy. N-( l-AC)alkylcarbamoyl- { l-AC)alkoxy , 
N,N-di-l(l-AC)alkyllcarbamoyl-(l-AC)alkoxy, amino- ( 2- AC) alkoxy . 
(l-AC)alkylaminoM2-AC)alkoxy. di- | ( l-^C)alkyllainino-(2.AC)alkoxy. 
(2-AC)alkanoyloxy, hydroxy-(2-AC)alkanoyloxy, 
(l-AC)alkoxy-(2-AC)alkanoyloxy. phenyl-( l-AC)alko::y . 

phenoxy-(2.AC)alkoxy, anilino-(2-AC)alkoxy , phenylthio- ( 2-AC )alkoxy , 
piperidino-(2-AC)alkoxy, morpholino- ( 2-AC)alkoxy . 

pipera2in-l-yl-(2-AC)alkoxy. A.( l-AC>alkylpiperazin- 1-yl- (2-AC)alkoxy , 
halogeno-(2-AC)alkylamino, hydroxy-(2.AC)alkylainino, 
(2-AC)alkanoyloxy-{2-AC)alkylainino, ( l-AC)alkoxy- ( 2.AC)alkylamino, 
carboxy-(l-AC)alkylamino, ( l-AC)alkoxycarbonyl-( l-AC)alkylamino, 
carbamoyl- (l-AC)alkylamino, N-( 1.4C)alkylcarban,oyl-( l-AC)alkylainino, 
N,N-di-l(l-AC)alkyllcarbainoyl-{i-AC)alkylafnino, 
amino-(2-AC)alkylainino, ( l- AC)alkylamino-(2-AC)alkylainino. 
di-( ( l-AC)alkyl|araino-(2-AC)alkylainino, 
phenyl- (l-AC)alkylamino, phenoxy-(2-AC)alkylamino, 
anilino-(2-AC)alkylainino, phenylthio- (2-AC)alkylan»ino . 
(2-AC)alkanoylamino, ( l-AC)alkoxycarbonylaniino. 
(l-AC)alkylsulphonylajnino, benzamido, benzenesulphonamido , 
3-phenylureido. 2- xopyrrolidin-l-yl, 2 , 5-dioxopyrrolidin- 1-yl , 
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halogeno-(2-4C)alkan ylamin , hydroxy- (2-«C)alkanoylan»in , 
(l-4C)alkoxy-(2-AC)alkanoylaniin , carboxy-(2-4C)alkanoyl?mino. 
( 1 -4C) alkoxycarbony 1 - ( 2 - 4C) alkanoy lamino , 

carbamoyl-(2-4C)alkanoylamino. N-( l-4C)alkylcarbamoyl-(2-4C)alkanoyl- 
amino, N,N-di-l(l-4C)alkyl|carbamoyl-(2-4C)alkanoylamlno, 
amino- (2-AC)alkanoylainino. ( l-4C)alkylainir.o-(2-4C)alkanoylan.ino or 
di-I(l-4C)alkyllaniino-(2-4C)alkanoylan>lno. and wherein said benzamldo 
or benzenesulphonamido substituent or any anilino. phenoxy or phenyl 
group in a R* substituent may optionally bear one or two h.ilogeno. 
(l-4C)alkyl or (l-4C)alkoxy substltuents; 
n is 1 or 2 and each R2 is independently hydrogen, hydroxy, halogeno, trinuoromethyl. 
amino, nitro. cyano. (1-4C)alkyl. (1-4C)alkoxy. (1-4C)alkylamino. diM(1-4C)alkyllamino. 
(1-4C)alkylthio. (1-4C)alkylsulphinyl or (1-4C)alkylsulphonyl. or a pharmaceuticaily- 
acceptable salt thereof: except that 4-(4'-hydroxyanilino)-6-methoxyquinazoline. 4-(4'- 
hydroxyanilino)-6.7-methylene-dioxyquinazoline. 4-(4--hydroxyanilino)-6.7.8-trimethoxy- 
quinazoline. 4-(4--methoxyanilino)-8-methoxyquinazoline. 4-(4--chloroanilino)-8- 
methoxy-quinazoline. 8-hydroxy-4-(4--methoxyan.lino)quin.-!ZOline. 4-(4--chloroanilino)-8- 
hydroxyquinazoline. 6-amino-4-(4--aminoanilino)quinazoline. 4-anilino-6-methyl- 
quinazoline or the hydrochloride salt thereof and 4-anilino-6.7-dimethoxyquinazoline or 
the hydrochloride salt thereof are excluded. 

10. A process for the preparation of a .juin.izoUne derivative of 

the formula I. or a pharmaceutical ly-acceptable salt thereof, as 
defined in any one of claims 1 to 9 which comprises: - 

(a) the reaction of a quinazoline of the formula III 




( R ' ) in 
wherein Z Is a displaceable group, uith an aniline of the formula IV 
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(^.) for the production of those compounds of the formula I 

wherein or R^ is hydroxy, the cleavage of a quinazoline derivative 
of the formula I wherein R^ or R^ is ( l-4C)alkoxy; 

(c) for the production of those compounds of the formula I 
wherein R^ or R^ is a ( l.4C)alkylsulphinyl or ( 1 .4C)alkylsulphonyl 
group, the oxidation of a quinazoline derivative of the formula I 
wherein R^ or R^ is a ( 1 -4C) alkylthio group; 

(d) for the production of those compounds of the formula I 
wherein R^ is amino, the reduction of a quinazoline derivative of the 
formula I wherein is nitro; 

(e) for the production of those compounds of the . formula I 
wherein R^ is (2-4C)alkanoylamino or substituted ( 2-4C) alkanoylamino , 
ureido. 3-phenylureido or benzaroido, or R^ is acetaraido or benzaroido. 
the acylation or a quinazoline derivative of the formula I wherein R 

2 . 
or R is amino; 

(f) for the production of those compounds of the formula I 
wherein R* is (l-AC)alkoxy or substituted (l-AC)alkoxy or R is 
(1.4C)alkylamino or substituted ( l-AC)alkylamino, the alkylation 

of a quinazoline derivative of the formula I wherein R is hydroxy or 
amino as appropriate; 



(g) ^ov the production of those compounds of the formula I 

wherein R^ is a carboxy substituent or a substituent which includes a 
carboxy group, the hydrolysis of a quinazoline derivative of the 
formula I wherein R^ is a ( l-4C)alkoxycarbonyl substituent or a 
substituent which includes a ( 1-AC) alkoxycarbonyl group; or 



(11) AU-B-31010/93 
(10)661533 



(h) for. the production f those compounds of the formula I 

wherein is an amino-, oxy-, thio- or cyano-substituted (l-4C)alkyl 
substituentt the reaction of a quinazoline derivative of the formula I 
wherein is a (l-AC)alkyl substituent bearing a displaceable group 
with an appropriate amine, alcohol, thiol or cyanide; 

and when a pharmaceutically-acceptable salt of a quinazoline 
derivative of the formula I is required, it may be obtained by 
reaction of said compound with a suitable acid using a conventional 
procedure. 

13. A method for the production of an anti-cancer effect in a warm-blooded 
animal such as man including the step of administering an effective amount of a 
quinazoline derivated of the formula 1. or a pharmaceutically acceptable salt 
thereof, as claimed in any one of claims 1 to 9. 
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QUIKAZOLIWE DERIVATIVES 

The invention relates to qulnazoline derivatives, or 
pharaaceutically-acceptable salts thereof, vhlch possess anti-cancer 
activity and are accordingly useful in nethods of treatment of the 
human or animal body. The invention also relates to processes for the 
manufacture of said quinazoline derivatives, to pharmaceutical 
compositions containing them and to their use in the manufacture of 
medicaments of use in the production of an anti-cancer effect in a 
varm*blooded animal such as roan. 

Many of the current treatment regimes for cancer utilise 
compounds vhich inhibit DNA synthesis. Such compounds are toxic to 
cells generally but their toxic effect on the rapidly dividing tumour 
cells can be beneficial. Alternative approaches to anti-cancer agents 
vhich act by mechanisms other than the inhibition cf DNA synthesis 
have the potential to display enhanced selectivity of action against 
cancer cells. 

In recent years it has been discovered that a cell may 
become cancerous by virtue of the transformation of a portion of its 
DNA into an oncogene i.e. a gene which, on activation, leads to the 
formation of malignant tumour cells (Bradshau, Mutagenesis , 1986, 
91). Several such oncogenes give rise to the production of peptides 
vhich are receptors for growth factors. The growth factor receptor 
complex subsequently leads to an increase in cell proliferation. It 
is known, for example, that several oncogenes encode tyrosine kinase 
enzymes and that certain growth factor receptors are also tyrosine 
kinase enzymes (Yarden et al . , Ann. Rev. Biochero ., 1988, 57, 4A3; 
Larsen et al. Ann. Reports in Med. Chem. 1989, Chpt. 13). 

Receptor tyrosine kinases are important in the transmission 
of biochemical signals which initiate cell replication. They are 
large enzymes which span the cell membrane and possess an 
extracellular binding domain for growth factors such as epidermal 
growth factor and an intracellular portion which functions as a kinase 
to phosphorylate tyrosine amino acids in proteins and hence to 
influence cell proliferation. It is known that such kinases are 



frequently present in common human cancers such as breast cancer 
(Sainsbury et al. . Brit. J. Cancer . 1986. .^S. 458; Guerln et al^. 
Oncogene Res. . 1988. 3, 21), gastrointestinal cancer such as colon, 
rectal or stomach cancer (Boleh et al. . Oncogene Res.. 1987. 1. 1A9>. 
leukaemia f Kanaka et al. . Cell. 1994. 37. 1035) and ovarian, bronchial 

r pancreatic cancer (European Patent Specification No. 0400586). As 
further human tumour tissues are tested for receptor tyrosine kinase 
activity it is expected that its widespread prevalance will be 
established in further cancers such as thyroid and uterine cancer. It 
is also known that tyrosine kinase activity is rarely detected in 
normal cells whereas it is more frequently detectable in malignant 
cells (Hunter, Cell, 1987, 5C. 823). It has been shown more recently 

(W J Gulllck, Brit. Med. Bull. , 1991, 47. 87) that epidermal growth 

factor receptor which possesses tyrosine kinase activity is 
overexpressed in many human cancers such as brain, lung squamous cell, 

bladder, gastric, breast, head and neck, oesophageal, gynaecological 

and thyroid tumours. 

Accordingly it has been recognised that an inhibitor of 
receptor tyrosine kinase should be of value as a selective inhibitor 
of the growth of mammalian cancer cells (Yaish et al. Science . 1988. 
242, 933). Support for this view is provided by the demonstration 
that erbstatin— a-r^cepte^-yros-toe-kinase inhibitor, specifically 
attenuates the growth-iirat1iy«6lc nude mice of a transplanted human 
mammary carcinoma which expresses epidermal growth factor (EGF) 
receptor tyrosine kinase but is without effect on the growth of 
another carcinoma which does not express EGF receptor tyrosine kinase 
(Toi et al^, Eur. J. Cancer Clin. Oncol. . 1990. 26. 722. ) Various 
derivatives of styrene are also stated to possess tyrosine kinase 
inhibitory properties (European Patent Application Nos. 0211363. 
0304493 and 0322738) and to be of use as anti- tumour agents. The in 
vivo inhibitory effect of two such styrene derivatives has been 
demonstrated against the growth of human squamous cell carcinoma 
inoculated into nude mice (Yoneda et al . . Cancer Research. 1991. 51. 
4430). Accordingly it has been indicated that receptor tyrosine 
kinase inhibitors will prove to be useful in the treatment of a 
variety of human cancers. Various known tyrosine kinase inhibitors 



are disclosed in a more recent review by T R Burke Jr. (DruRS of the 

Future . 1992. 17. 119). 

Ve have now found that certain quinazoline derivatives 
possess anti-cancer properties which are believed to arise from their 
receptor tyrosine kinase inhibitory properties. 

Many quinazoline derivatives are already known but we are 
not aware of any public disclosure that any such quinazoline 
derivative possesses anti-cancer properties arising from receptor 
tyrosine kinase Inhibitory properties. 

It is known from UK Patent Application No. 2033894 that 
certain quinazoline derivatives possess analgesic and 
anti-Inflammatory properties. The compounds, and pharmaceutical 
compositions containing them, are disclosed by way of a generic 
formula II (set our hereinafter) wherein is hydrogen, halogeno, 
trlfluoromethyl or nitro; 

Is hydrogen, halogeno. alkyl or alkoxy; and 
R^ is hydrogen or alkyl. 

With one exception, all of the examples or named compounds 
therein require R^ to, be a substituent other than hydrogen. The 
exception is the compound 4-(N-methylanllino)quinazoline i.e. each of 
R^ and R^ is hydrogen and R^ is methyl. It is believed that the 
quinazoline derivatives disclosed hereinafter do not embrace any of 
the specifically disclosed compounds of UK Patent Specification Ho. 
2033894. 

Further known quinazoline derivatives mentioned in UK 
2033894 include the compounds 4-anilinoquinazoline and 
4-anillno-6-chloroqulnazollne (J. Org. Chem.. 1976, 41, 2646 and US 
Patent No. 3985749 respectively], known for use In the treatment of 
coccldlosls. 

It Is known fr«m rhemlcal Abstracts , volume 107, abstract 
number 134278h, that certain 4-(4'-hydroxyanlllno)qulnazollne 
derivatives have been tested for antlarrythralc properties. Compounds 
mentioned as chemical Intermediates Include 4-(4'-hydroxyanlllno)-6- 
methoxyqulnazollne and 4-(4'-hydroxyanilino)-6,7-methylenedloxy- 
qulnazoline. It Is known from rhPmical Abstracts, volume 70, abstract 
number 684 19u, that certain 4-amlnoqulnazollne derivatives possess 
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bronchodilator and/or hypotensive pTopetpiesi One. such compound • 
disclosed is A-anllln -iS,7-dlnieth6xyquina2ollne- It is further known 
from Chemical Abstracts , volwne 92, abstract number 76AA5u, that 
certain 6,7 ,8-triinethoxyquina2oiine derivatives possess antimalarial 
properties. One compound mentioned as a chemical intermediate is 
4- ( A ' -hydroxyanilino) -6 , 7 , 8-triroe thoxyquinazoline . 

It is further known from Chemical Abstracts , volume 58, 
abstract number 9268, that certain A.(A'-azoanilino)quinazoline 
derivatives are dyestuf fs. A compound mentioned therein as an 
Intermediate Is 6-amino-A-(A'-aminoanillno)qulnazoline. It is also 
known from J. Chem. Soc , 1962, A679 that A-chloro-6-raethylquinazoline 
reacts with aniline to furnish A-anillno-6-methylquina2oline. 

According to one aspect of the invention there is provided a 
quinazoline derivative of the formula I (set out hereinafter) wherein 
m is 1, 2 or 3 and each is independently hydroxy, amino, carboxy, 
carbamoyl, ureido, ( l-AC)alkoxycarbonyl, N.( l-AC)alkylcarbarooyl , 
N,N-di-l(l-AC)alkyllcarbanioyl, hydroxyamino, ( l-AC)alkoxyaraino, 
(2-AC)alkanoyloxyamino, trif luororoethoxy , (l-AC)alkyl, ( 1 -AC)alkoxy . 
(l-3C)alkylenedioxy, ( l-AC)alkylamino, di- I ( 1 -AC)alkyl ) amino , 
pyrrolidin-l-yl. plperidino, morpholino, piperazin- l-yl , 
A-(l-AC)alkylpiperazin.l-yl, ( l-AC)alkylthio, ( l-AC)alkylsulphinyl . 
{l-AC)alkylsulphonyl, halogeno-( l-AC)alkyl (other than 
trifluoromethyl), hydroxy^ l-AC)aikyl, (2-AC)alkano^^ 
(l-AC)al><556^-(l-4C)alkyl, carboxy-( l-AC)alkyl, 
( l-AC)alkoxycarbonyl-( l-AC)alkyl, carbamoyl-( l-AC)alkyl , 
N-(l-AC)alkylcarbamoyl-(l-AC)alkyl. N,N-di-I( l-AC)alkyll - 
carbamoyl- (i'^ACVallqrl, amino-(l-AC)alkyl. 

(l-AC)alkylamino-(l-AC)alkyl, di-I(l-AC)alkylJamino.(l.AC)alkyl, 
piperidino-(l-AC)alkyl, morpholino- { I- AC) alkyl . 

piperazin-l-yl-(l-4C)alkyl, A-(l-AC)alkylpiperazin-l-yl-{l-AC)alkyl, 
hydroxy. (2.AC)alkoxy-(l-AC)alkyl, ( l-AC)alkoxy.(2.AC)alkoxy- 
(l-AC)alkyl, hydroxy-(2-AC)alkylaraino-(l-AC)alkyl, 
(l.AC)alkoxy-(2-AC)alkylamino-(l-AC)alkyl, ( l-AC)alkylthio- 
(l.AC)alkyl, hydroxy-(2-AC)alkylthio-(l-AC)alkyl, 
(l-AC)alkoxy-(2-AC)alkylthio-(l-AC)alkyl. phenoxy-( 1- AC) alkyl , 
anilino-(l-AC)alkyl, phenylthio.( l-AC)alkyl, cyano-( l-AC)alkyl, 



halogeno-(2-4C)alkoxy, hydroxy- (2- AC) alkoxy, 
(2-AC)alkanoyloxy-(2.4C)alk xy, (l-4C)alk xy-(2-AC)alk xy, 
carboxy- ( l-4C)alkoxy , { 1.4C)alkoxycarbonyl- ( l-4C)alkoxy , 
carbaaoyl-(l-AC)alkoxy, N-( l-AC)alkylcarbamoyl-( l-AC)alkoxy , 
N,N-di-((l-4C)alkyllcarbanoyl-(l-4C)alkoxy, ainlno-(2-4C)alkoxy, 
(l-4C)alkylamino-(2-AC)alkoxy, di-l(l-AC)alkyllamlnp-(2-AC)alkoxy, 
(2-4C)alkanoyloxy, hydroxy-(2-4C)alkanoyloxy, 
(l.AC)alkoxy-(2-AC)alkanoyloxy, phenyl-(l-AC)alkoxy, 
phenoxy-(2-AC)alkoxy. anilino-(2-AC)alkoxy, phenylthio-(2-AC)alkoxy, 
piperidino- ( 2- AC) alkoxy , worphol Ino- ( 2- AC) alkoxy , 

pipera2in-l-yl-(2-AC)alkoxy, A.{ l-AOalkylpiperazin-l-yl- (2-AC)alkoxy , 
halogeno-(2-AC)alkylaiaino. hydroxy- ( 2- AC ) a Iky 1 ami no, 
(2-AC)alkanoyloxy-(2-AC)alkylaTOino, ( l-AC)alkoxy- (2-AC)alkylainino, 
carboxy- ( l-AC)alkylainino, ( l-AC)alkoxycarbonyl- ( 1 -AC)alkylaraino, 
carbamoyl- (l-AC)alkylamino, H-( l-AC)alkylcarbamoyl- ( l-AC)alkylaraino, 
N,N-dl-| (l-AC)alkyllcarbarooyl-( l-AC)alkylanilno, 
aiDino-(2-AC)alkylamino. ( l-AC)alkylamino-(2-AC)alkylainino, 
dl- 1 ( I - A C ) alkyl 1 amino- ( 2 - AC) alky lamlno ^ 
phenyl-( l-AC)alkylamino. phenoxy- (2-AC)alkylainino , 
anilino-(2-AC)alkylaroino, phenylthio-(2-AC)alkylainino, 
{2-AC)alkanoylamlno, ( l-AC)alkoxycarbonylainino, 
n-AC)alkyls"urpKonylaroino^ benzenesulphonamldo , 

3-phenylureido, 2-oxopyrrolidin-l-yl, 2,5-dioxopyrrolidin-l-yl, 
halogeno- ( 2- AC)alkanoylamino , hydroxy- ( 2- AC) alkanoy lamino , 
(l-AC)alkoxy-(2-AC)alkanoylamino, carboxy- (2-AC)alkanoylaraino, 
( 1 - AC ) alkoxycarbonyl- ( 2- AC ) alkanoy lamino , 

carbamoyl- (2- A^)aikinoy 1m N- ( 1-ACTalkylcarbarooyl- ( 2-AC)alkanoyl- 
anino, N,N-di-I ( l-AC)alkyllcarbamoyl-{2-AC)alkanoylaraino, 
amino-(2-AC)alkanoylamino, ( l.AC)alkylamino-(2-AC)alkanoylaroino or 
di-|(l-AC)alkylJamino-(2-AC)alkanoylaroino. and vherein said, benzamido 
or benzenesulphonamido substituent or any anilino, phenoxy or phenyl 
group in a substituent may optionally bear one or two halogeno, 
(l-AC)alkyl or (l-AC)alkoxy substituents; 

n is 1 or 2 and each is independently hydrogen, hydroxy, halogeno, 
trifluoromethyl, amino, nitro, cyano, (l-AC)alkyl, ( 1- AC) alkoxy, 
(l-AC)alkylamino, di-|(l-AC)alkylIaraino, ( l-AC)alkylthio , 



(l-AC)alVylsulphinyl or (l-4C)alkylsulphonyl; 

or a pharmaceutlcally-acceptable salt thereof; 

except that A-(A'-hydroxyanllino)-6-methoxyquina2oline, 

4-(4'-hydroxyanilino)-6,7-methylenedioxyquinazoline, 

4, ( 4 ' -hydroxyanillno ) -6 , 7 , S-trlnethoxyquinazoline , 

6-aiBino-A-(4'-aiainoanilino)quinazoline, A-anilino-6-inethylquinazoline 
or the hydrochloride salt thereof and 4-anilino-6, 7-dlmethoxy- 
quinazoline or the hydrochloride salt thereof are excluded. 

According to a further aspect of the invention there is 
provided a quinazoline derivative of the formula I as defined 
hereinbefore vherein in addition may be (2-4C)alkanoylamino, 
benzamido or (2-4C)alkanoyl , and vherein said benzaroido group may 
optionally bear one or tvo halogeno. (l-4C)alkyl or (l-4C)alkoxy 
substituents; 

or a pharroaceutically-acceptable salt thereof - 

According to a further aspect of the invention there is 
provided a quinazoline derivative of the formula I vherein m is 1. 2 
or 3 and each is independently hydroxy, amino, carboxy. carbamoyl, 
ureido. ( l-4C)alkoxycarbonyl, N-( l-4C)alkylcarbamoyl, 
N,N-di-I(l-4C)alkyllcarbamoyl. (l-4C)alkyl. ( l-4C)alkoxy , 
(l-3C)alkylenedioxy, ( l-4C)alkylamino, di- 1 ( l-4C)alkyllaraino, 
(I-4C)alkylthio, (l-4C)alkylsulphinyl, ( I-4C)alkylsulphonyl. 
halogeno- (I-4C)alkyl (other than trif luororaethyl) , 
hydroxy-(l-4C)alkyl, (2-4C)alkanoyloxy-( l-4C)alkyl. 
(l-4C)alkoxy-(l-4C)alkyl. carboxy-( l-4C)alkyl , 
(l-4C)alkoxycarbohyl-(l-4C)alkyl, carbamoyl-( l-4C)alkyl, 
N-(I-4C)alkylcarbamoyl-(l-4C)alkyl. N.N-di- 1 ( l-4C)alkylI - 
carbamoyl- (l-4C)alkyl, amino-(l-4C)alkyl, 

(I-4C)alkylaraino-(l-4C)alkyl. di-I ( l-4C)alkyllaroino-( l-4C)alkyl. 
piperidino-(l-4C)alkyl, morpholino-( l-4C)alkyl, 

piperazin-l-yl-(l-AC)alkyl. 4.( l-AC)alkylpiperazin-l-yl-( l-4C)alkyl , 
hydroxy-(2-4C)alkoxy-(l-4C)alkyl, ( l-4C)alkoxy-(2-4C)alkoxy- 
(l-4C)alkyl, hydroxy-(2-4C)alkylamino-( l-4C)alkyl, 
{l-4C)alkoxy-(2.4C)alkylamino-{l-4C)alkyl, ( l-4C)alkylthio- 



(l-AC)alkyl. hydroxy- (2-AC)alkylthlow ( l-AC)alkyl» 
(l-4C)alkoxy-(2-AC)aikylthio-(l-AC)alkyl, halogeno-(2-AC)alkGxy, 
hydroxy- (2- AC) alkoxy, {2-AC)alkanoyloxy-(2-AC)alkoxy, 
(l-AC)alkoxy-(2-AC)alkoxy, carboxy-{ l-AC)alkoxy . 
(l-AC)alkoxycarbonyl-{l-AC)alkoxy, carbamoyl- (l-AC)alkoxy, 
N-(l-AC)alkylcarbanioyl-(l-AC)alkoxy, N,N-di- 1 ( l-AC)alkyl|carbaraoyl- 
(l-AC)alkoxy, aisino-(2-AC)alkoxy, ( l-AC)alkylamino-(2-AC)alkoxy , 
di- [ ^ ^-AC)alkyl j anino- (2-AC) alkoxy « halogeno- { 2- AC) alkylaiaino , 
hydroxy- ( 2- AC) alky lamino, (2-AC)alkanoyloxy-(2-AC)alkylainino. 
(l-AC)alkoxy-(2-AC)alkylaiaino, carboxy-( l-AC)alkylaraino. 
(l-AC)alkoxycarbonyl-(l-AC)alicylaraino, carbamoyl-! I -AC) alkylamino, 
N-(l-AC)alkylcarbamoyl-(l-4C)alkylamino, 
N. N-di- 1 (I- AC)alkyll carbamoyl- (l-AC)alkylaniino, 
amino- (2-AC)alkylamino, ( l-AC)alkylaraino-(2-AC)alkylaraino, 
di- I (i-AC)alkyl lamino- (2-AC)alkylamino. (2-AC)alkanoylamino. 
(l-AOalkoxycarbonylamino, ( l-AC)alkylsulphonylaroino, benzaroido. 
benzenesulphonamido* halogeno- (2- AC) alkanoy lamino, 
hydroxy-(2-AC)alkanoylamino, { l-AC)alkoxy. (2-AC)alk^noylaraino, 
carboxy-(2-AC)alkanoylamino, ( l-AC)alkoxycarbonyl- ( 2-4C)alkanoylamino, 
carbamoyl- ( 2- AC)alkanoylamino. N- ( l-4C)alkylcarbamoyl- (2- AOaikanoyl- 
amino, N,N-di- [( l-AC)alkyl I carbamoyl- (2- AC )alkanoylamino, 
amino-(2-AC)alkanoylamino. ( l-AC)alkylamino- (2-AC)alkanoylamino or 

(i-AC)all^llamino-(2-AC)aikanoylaroinv., and vherein said benzamido 
or benzenesulphonamido substituenr may optionally bear one or tvo 
halogeno, (l-AC)alkyl or (l-AC)alkoxy substituents; 

n is 1 or 2 and each is independently hydrogen, hydroxy, halogeno, 

trifluoroi-ethyl* amino, nitro, cyano, (l-AC)alkyl, (l-AC)alkoxy. 

(l.AC)alkylamlno, di-I ( l-AC)alkyllamino, ( l.AC)alkylthio, 

(l-AC)alkylsulphinyl or ( l-AC)alkylsulphonyl: 

or a pharmaceutically-acceptable salt thereof; 

except that A-(A'-hydroxyanilino)-6-methoxyquinazoline, 

A-(A'-hydroxyanilino)-6,7-methylenedioxyquinazoline, 

4.(4'.hydroxyanilino)-6,7,8-trimethoxyquinazoline, 

6-aniino-A-(A'-aininoanllino)quinazoline, A-anilino-6-methylquinazoline 
or the hydrochloride salt thereof and A-anilino-6,7-dimethoxy- 
quinazoline or the hydrochloride salt thereof are excluded. 



According to a further aspect of the invention there is 
provided a quinazoline derivative of the f rnula I vherein pi is 1 or 2 
and each is independently hydroxy, amino, carboxy, 
(l-AC)alkoxycarbonyl, (l-AC)alkyl, (l-AC)alkoxy, ( 1.3C)alkylenedioxy , 
(l-4C)alkylamino, di-[ (l-AC)allcylJaraino, (l-4C)alkylthio, 
(l-4C)alkylsulphinyl, (l-4C)alkylsulphonyl. hydroxy-(l-AC)alkyl, 
(l-4C)alkoxy-(l-AC)alkyl, amino- (l-4C)alkyl, 

(1.4C)alkylamino.(l.AC)alkyl, di-I(l-4C)alkyllamino-(l-4C)alkyl, 
hydroxy-(2-4C)alkoxy, (l-4C)alkoxy-(2-4C)alkoxy, carboxyr-( l-4C)alkoxy. 
(l-4C)alkoxycarbonyl-(l-4C)alkoxy, (2-4C)alkanoylamino, 
(l-4C)alkylsulphonylamino, benzainido or benzenesulphonamido, and 
vherein said last 2 substituents may optionally bear one or two 
halogeno, (l-4C)alkyl or (l-4C)alkoxy substituents; 

n is 1 or 2 and each is independently hydrogen, hydroxy, halogeno, 

trifluoromethyl, amino, nitro, cyano, (l-4C)alkyl, ( l-4C)alkoxy , 

(l-4C)alkylaraino, di- [{ l-4C)alkyl) amino, ( l-4C)alkylthio, 

(l-4C)alkylsulphinyl or (l-4C)alkylsulphonyl; 

or a pharmaceutically-acceptable salt thereof; 

except that 4-(4'-hydroxyanilino)-6-methoxyquina2oline, 

4-(4'-hydroxyanilino)-6,7-roethylenedioxyquina2oline, 

6.amino-4-(4'.arainoanilino)quinazolin€, 4.anilino.6-methylquinazoline 
or the hydrochloride salt thereof and 4-anilino-6,7-diraethoxy- 
quinazoline or the hydrochloride salt thereof are excluded. 

The chemical formulae referred to herein by Roman numerals 
arc set out for convenience on a separate sheet hereinafter. In this 
specification the term -alkyl" includes both straight and branched 
chain alkyl groups but references to individual alkyl groups such as 
"propyl" are specific for the straight chain version only. An 
analogous convention applies to other generic terms. 

Vithin the present invention it is to be understood that a 
quinazoline of the formula I may exhibit the phenomenon of tautomerisra 
and that the formulae drawings vithin this specification can represent 
only one of the possible tautomeric forms. It is to be understood 
that the invention encompasses any tautomeric form vhich possesses 
anti-cancer activity and is not to be limited merely to any one 
tautomeric form utilised vithin the formulae drawings. 



The qulnazolines of the formula I are unsubstltuted at' the . 
2-positi n. This is specifically indicated in formula I by the 
. hydrogen atom at the 2-position. It is to be understood that the 
groups are located only on the benzo position of the quinazoline ring. 

It is also to be understood that certain quinazolines of the 
formula I can exist in solvated as veil as unsolvated forms such as, 
for exanple» hydrated forms. It is to be understood that the 
invention encompasses all such solvated forms which possess 
anti*cancer activity* 

Suitable values for the gen.eric radicals referred to above 
include those set out belov. 

A suitable value for or R^ vhen it is (l-4C)alkyl is, for 
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec -butyl 
or tert-butyl; vhen it is (l-4C)alkoxy is, for example, roethoxy, 
ethoxy, propoxy, isopropoxy or butoxy; when it is ( l-4C)alkylamino is, 
for example, methylamino, ethylaroino or propylamno; vhen it is 
di-{(l-AC)alkyl]amino is, for example, dime thylamino, 
N-ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino or 
dipropylamino; when it is ( l-4C)alkylthio is, for example, methylthio, 
ethylthio or propylthio; when it is (l-AC)alkylsulphinyl is, for 
example, methylsulphinyl, ethylsulphinyl or propylsulphinyl; vhen it 
is (l-4C)alkylsulphonyl is, for example, methylsulphonyl, 
ethylsulphonyl or propylsulphonyl; and vhen it is (2-4C)alkanoylamino 
is, for example, acetamido, propionamido or butyramido. 

Suitable values for each R^ substituent which may be present 
on the quinazoline ring include, for example :- 

for (l-AC)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, 

propoxycarbonyl and 
tert-butoxycarbonyl ; 

for N-(l-AC)alkylcarbamoyl: N-raethylcarbamoyl, N-ethylcarbamoyl 

and N-propylcarbamoyl; 

for N,N.di-I(l-4C)alkyll- 

carbamoyl: N,N-dimethylcarbamoyl, 
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for (l-AC)alkoxyamino: 

for (2-AC)allcanoyloxyaiaino: 

for (l-3C)allcylenedloxy: 

for 4-(l-4C)allcyl- 
piperazin-l-yls 

for halogeno-Cl-4C)alkyl: 



for hydroxy- (l-4C)alkyl: 

for (2-4C)alkanoyloxy-(l-*C)- 
alkyl: 



for (i-4C)alkoxy-(l-4C)alkyl! 



for carboxy-(l-AC)alkyl: 

for (l-4C)alkoxycarbonyl- 
(l-4C)alkyl: 



N-ethyl-M-methylcarbanoyl and 
H ,N-dlethylcarbamoy 1 ; 
methoxyaaino, ethoxyamino and 
propoxyaialno ; 

acetoxyamino. propionyloxyanino and 
butyryloxy amino ; 

nethylenedioxy, ethylenedioxy and 
propylenedioxy; 

A-methylpiperazln-l-yl and 
A- ethylp Iper azin- I -yl ; 
fluoromethyl. chloromethyl , 
bromomethyl, dif luoromethyl, 
dichlororaethyl, dibromomethyl , 
2-fluoroethyl, 2-chloroethyl and 
2-bromoethyl but trif luoromethyl is 
excluded; 

hydroxyroethyl, 1-hydroxyethyl, 

2- hydroxyethyl and 3-hydroxypropyl; 

acetoxyroethyl. propionyloxymethyl. 
butyryloxywethyl. 2-acctoxyethyl and 

3- acetoxypropyl; 
methoxymethyl, ethoxymethyl , 

1- n.ethoxyethyl. 2-inethoxyethyl, 

2- ethoxyethyl and 3 -ethoxy propyl; 
carboxynethyl, 1-carboxyethyl, 
2-caiboxyethyl and 3-carboxypropyl; 

Bethoxycarbonylmcthyl, ethoxy- 
carbonylmethyl, tert-butoxy- 
carbonylmethyl , l-methoxycarbonyl- 
ethyl, l-ethoxycarbonyiethyl, 
2-iBethoxycarbonylethyl , 

2- ethoxycarbonylethyl, 

3- inethoxycarbonylpropyl and 



for carbamoyl- (l-4C)alkyl: 



for N-(l-AC)alkylcarbanioyl- 
(l-AC)alkyli 



for N,N-di-|(l-4C)alkyll- 
carbamoyl- { 1- AC) alkyl : 



for amino-(l-AC)alkyl: 

for (l-4C)alkyiaHiino-{l-AC)- 
alkyl: 



for di-I(l-AC)alkyllainino- 
(l-AC)alkyl: 



for piperidino-(l-AC)allcyl: 



3-ethoxycarbonylpropyl; 
carbamoylnethyl, l-carbamoylethyl, 

2- carbamoylethyl and 

3- carbamoylpropyl; 

N-methylcarbaraoylme thyl , 
N-ethylcarbamoylmethyl , 
N-propylcarbamoylmethyl , 
l-(N-roethylcarbamoyl) ethyl, 

1 - (N-ethylcarbamoy 1 ) ethyl , 

2- (N-methylcarbarooyl)ethyl, 

2- (N-ethylcarbamoyl)ethyl and 

3- (N-methylcarbarooyl)propyl; 

N,N-dimethylcarbamoylroethyl , 
N-ethyl-N-roethylcarbaraoylmethyl, 
N,N-diethylcarbamoylmethyl , 
l-(N,N-dimethylcarbamoyl)ethyl, 

1 - (N , N-die thylcarbamoyl ) ethyl , 

2 - (N . N-diroe thylcarbamoyl ) ethyl . 

2- {N,N-diethylcarbamoyl)ethyl and 

3- (N,N-dimethylcarbamoyl ) propyl ; 
arainomethyl, 1-aminoethyl, 

2- aminoethyl and 3-aminoprop>i; 

roethylaminoraethyl, ethylaiiiinomethyl, 

1- methylaminoethyl, 2-roethylamino- 
ethyl. 2-ethylaroimoethyl and 

3- methylaroinopropyl; 

dimethylamlnoroethyl, diethylaroino- 
methyl, 1-dimethylarolnoethyl , 

2- dlroethylamlnoethyl and 

3- diroethylaminopropyl ; 
piperidlnomethyl and 2-piperidino- 
ethyl; 



f r iBorpholino-( l-4C)alkyl: 

for pipera2in-l-yl-(l-4C)alkyl: 

for 4-(l-4C)alkylpipera2in-l-yl 
(l-4C)alkyl: 



for hydroxy- (2-AC) alkoxy- 
(l-AC)alkyl: 



for (l-AC)alkoxy-(2-AC)alkoxy- 
(l-4C)alkyl: 



for hydroxy- (2-4C)alkylajnino- 
(l-4C)alkyl: 



for (1.4C)alkoxy-(2-4C) 
alkylamino- ( 1-4C) alkyl : 



for (l-4C)alkylthio-(l-4C)alkyl: 



for hydroxy- (2-4C)alkylthio- 



inorpholinoxnethyl and 2-xnorpholin - 
ethyl; 

piperazln-l-ylmethyl and 2- 
(pipera2in-l-yl)ethyl; 

4-xnethylpipera2in- 1 -ylnethyl , 

4-ethylpipera2in-l-ylmethyl, 

2 - ( 4-roe thylplperazin- 1 -yl ) ethyl and 

2- ( 4-ethylpiperazin- l-yl) ethyl ; 



2-niethoxyethylaroinoroethyl » 

2- ethoxyethylaininomethyl , 

3- ine thoxypropylaminoraethy 1 , 
2-(2-roethoxyethylamino)ethyl and 
2- ( 2-ethoxyethylainino ) ethyl ; 

me t hy 1 1 h i onie t hy 1 , e thy 1 th 1 ome t » vl , 

2 - me thy 1 th i oe thy 1 , 2 - e thy 1 th i o e t hy 1 , 

3- methylthiopropyl and 
3-ethylthiopropyl; 



2-hydroxyethoxyinethyl , 3-hydroxy- 
propoxyroethyl , 2- ( 2-hydroxy- 
ethoxy)ethyl and 2- (3-hydroxy- 
propoxy ) ethyl ; 

2-methoxyethoxyinethyl , 2-ethoxy- 
ethoxyroethyl , 3-methoxypropoxy- 
roethyl, 3-ethoxypropoxymethyl, 
2-(2-methoxyethoxy)ethyl and 
2-(2-ethoxyethoxy)ethyl; 

2- hydroxyethylaininoroethyl , 

3- hydroxypropylaminoroethyl , 
2-(2-hydroxyethylamino)ethyl and 
2 - { 3-hydroxypropylamino ) ethyl ; 



(l-4C)alkyl: 

for (l-AC)alkoxy-(2.4C)alkylthlo 
(l-4C)alkyl: 

for phenoxy-(l-AC)alkyl: 
for anillno-(l-AC)alkyl: 
for phenylthio-(l-4C)alkyl; 
for cyano-{ l-4C)alkyl: 
for halogeno-(2-AC)alkoxy: 

for hydroxy- (2- AC) alkoxy: 

for (2-AC)alkanoyloxy-(2-AC)- 
alkoxy: 

for (l-AC)alkoxy-{2-AC)alkoxy: 

for carboxy-(l-AC)alkoxy: 

for (l-AC)alkoxycarbonyl- 
(l-AC)alkoxy: 



2- hydroxyethylthion»ethyl , 

3- hydroxypropylthlomcthyl , 
2-(2-hydroxyethylthio)ethyl and 
2*(3-hydroxypropylthio)ethyl; 

2-«ethoxyethylthioinethyl , 

2- ethoxyethylthloraethyl , 

3- niethoxypropylthiomethyl , 
2-(2-methoxyethylthio)ethyl and 

2- (2-ethoxyethylthio)ethyl: 
phenoxymethyl, 2-phenoxyethyl and 

3 - phenoxypropyl ; 

anilinomethyl, 2-anllinoethyl and 
3-anillnopropyl ; 

phenylthiomethyl, 2-phenylthioethyl 
and 3-phenylthiopropyl; 
cyanoroethyl, 2-cyanoethyl and 
3-cyanopropyl; 

2-f luoroethoxy, 2-chloroethoxy , 

2- broinoethoxy» 3-f luoropropoxy and 

3- chloropropoxy; 

2-hydroxyethoxy, 3-hydroxypropoxy 
and A-hydroxybutoxy; 

2-acetoxyethoxy, 2-propionyloxy- 
ethoxy, 2-butyryloxyethoxy and 
— 3^ceXoxy-propoxy 

2- roethoxyethoxy, 2-ethoxyethoxy, 

3- fnethoxypropoxy and 
A-methoxybutoxy; 

carboxymethoxy, 1-carboxyethoxy, 

2- carboxyethoxy and 

3- carboxypropoxy; 

methoxycarbonylmethoxy, ethoxy- 
carbonylmethoxy, 1-roethoxy- 



for carbamoyl- ( l-4C)alkoxy: 



for N-(l-4C)alkylcarbamoyl- 
(1.4C)alkoxy: 



for N,N-di-I(l-4C)alkyll- 
carbamoyl-( l-AC)alkoxy: 



for affllno-(2-4C)alkoxy: 

for (1.4C)alkylaiBino-(2-AC)- 

alkoxy: 



for dl-I(l-AC)alkyl)aiBino- 
(2-AC)alkoxyr 



for (2-4C)alkanoyloxy: 



for hydroxy- (2-4C)alkanoyloxy: 



carbonylethoxy, 2-inethoxy- 
carbonylethoxy, 2-ethoxy- 
carbonylethoxy and 3-methoxy-v 
carbonylpropoxy; 

carbaiQoylmethoxy» 1-carbanoylethoxy, 

2- carbainoylethoxy and 

3- carbainoylpropoxy; 

N-nethylcarbaraoy Imethoxy , 

N- ethyl c ar bamoy Ime thoxy , 

2- (N-methylcarbainoyl ) ethoxy » 

2- (N-€thylcarbaiaoyl)ethoxy and 

3- (N-me thylcarbanoyl ) propoxy ; 

N,N-diroethylcarbamoy Ime thoxy, 
N-ethyl-N-roethylcarbamoyln»€ thoxy, 
N , N- d 1 e thy 1 c a r bamoy line th o xy , 
2- (N , N-din»ethylcarbaraoyl ) ethoxy , 

2- (N , N-diethylcarbamoyl ) ethoxy and 

3- (N,N-dimethylcarbamoyl) propoxy; 
2-arainoethoxy and 3-aminopropoxy ; 

2- methylaroinoethoxy, 2-ethyl- 
aininoethoxy, 2-propylaminoethoxy , 

3- methylaroinopropoxy and 
3-ethylaroinopropoxy; 



2 -dime tfiyl ami noe thoxy , 

2- (N-ethyl-N-me thyl ) ethoxy , 

2 - d i c thy 1 am 1 no e thoxy , 

2- dipropylaininoethoxy, 

3- dimethylaroinopropoxy and 
3-diethylaminopropoxy; 
acetoxy, propionyloxy and 
butyryloxy; 
2-hydroxyace toxy , 



for (l-4C)alkoxy-(2-«C)- 
alkanoyloxy: 

for phenyl- (l-4C)alkoxy: 
for phenoxy-(2-4C)alkoxy: 
for anilino-(2-4C)alkoxy: 
for phenylthio-(2-AC)alkoxy: 

for piperidino-(2-4C)alkoxy: 

for inorpholino-(2-4C)alkoxy: 

for plpera2in-l-yl-(2-4C)alkoxy: 

for 4-(l-4C)alkylplpera2in.l-yl- 
{2-4C)alkoxy: 

for halogeno-(2-4C)alkylaniino: 

for hydroxy-(2-4C)alkylaniino: 

for (2-4C)alkanoyloxy- 
( 2-4C) alkylaiaino : 



3- hydr xypropl nyloxy and 

4 - hyd roxy bu ty ry loxy ; 

2- roethoxyacetoxy, 2-ethoxyacetoxy 
and 3-nethoxypropionyloxy; 
benzyloxy, 2*phenylethoxy and 

3- phenylpropoxy; 

2-phenoxyethoxy, 3*phenoxypropoxy 
and 4-phenoxybutoxy; 
2-anilinoethoxy» 3-anllinopropoxy 
and 4-anilinobutoxy; 

2- phenylthloethoxy , 

3- phenylthiopropoxy and 

4- phenylthiobutoxy ; 

2- plperidinoethoxy and 

3- piperidinopropoxy; 

2- nibrpholinoechoxy and 

3- inorpholinopropoxy ; 

2- (plperazin-I-yl)ethoxy and 

3- (piperazin-l-yl)propoxy; 

2- ( 4-inethylpipera2ln- 1 -yl )ethoxy and 

3- ( 4-fnethylpiperaz in- 1 -yl ) propoxy ; 
2-f luoroethylaxnino, 
2-chloroethylainino , 

2- brorooethylafnino» 

3- fluoropropylaiQino and 
3-chlorop'ropylainino ; 

2- hydroxyethylaraino, 

3- hydroxypropylaniino and 

4- hydroxybutylaiQino; 

2-acetoxyethylamino , 
2-propionyloxyethylaraino, 

2- butyryloxyethylainino and 

3- acetoxypropylaraino; 
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for (l-AC)alkoxy-(2.4C)alkyl- 
anino: 



for carboxy-(l-AC)alkylanlno: 



for (l-AC)alkoxycarbonyl- 
(l-AC)alkylaniino: 



for carbamoyl- ( l-AC)alkylainino: 



for N- ( l-AC)alkylcarbainoyl- 
(l-AC)alkylamino: 



for M,N-dl-I(l-AC)alkyll 
carbamoyl- ( 1- AC) alkylarolno : 



2-raethoxyethylaroino » 

2- ethoxyethylaraino , 

3- roethoxypropylamino and 
3-ethoxypropylaraino ; 

ca r bo xyme tby 1 an i no , 
1-carboxyethylamino, 
2*carboxyethylaroino and 
3-carboxypropylaraino ; 

nethoxycarbonylmethylaraino » 
ethoxycarbonylroethylamino, 

1- methoxycarbonylethylamino, 

2 - me the xy c a r bony le thy 1 ami no , 

2- ethoxycarbony3ethylamino and 

3- methoxycarbcnylpropylaroino ; 
carbamoylmethylamino, 

1- carbamoylethylamino, 

2- carbamoylethylamino and 

3- carbamoylpropylamlno ; 

N^^meThylcarbamoylmethylaraino , 

N-ethylcarbamoylnethylamino» 

2-(N-methylcarbarooyl)ethylamino, 

2- (N-ethylcarbamoyl)ethylaraino and 

3- (N-me thylcarbamoyl ) propylaraino ; 



for amino-(2-AC)alkylamlno: 



N ,N-diroethylcarbamoylraethylarolno , 

N-ethyl-N-methylcarbamoylroethylaroino 

N,N-diethylcarbamoylmethylaraino , 

2-(N,N-dimethylcarbamoyl)ethylanino, 

2-(N,N-diethylcarbarooyl)ethylamlno 

and 3-(N,N-diroethylcarbarooyl)propyl- 

amino; 

2-aminoethylaroino, 3-aminopropyl- 
araino and A-aroinobutylamino; 
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for (l-4C)alkylanino- 
(2-AC)alkylanino: 



••• 

« 



for di-[{l-AC)alkylJamino- 
( 2- AC) alkylaaino : 



for phenyl- (l-AC)alkylaraino: 



for phenoxy-(2-4C)alkylainino: 



for anilino-{2-AC)alkylainino: 



for phenylthio- ( 2- AC ) all^lamino : 



for (l-AC)alkoxycarbonylamirio: 



lor (l-AC)alkylsulphonylaroino: 



for halogeno- ( 2- AC) alkanoylamino : 



for hydroxy- (2- AC) alkanoylamino: 



for (l-AC)alkoxy-(2-AC)- 
alkanoylainino: 



2-niethylaininoethylaiaino, 2-ethyl- 
aminoethylainino, 2-propylainino- 
ethylamino» 3-methylaninopropyl- 
ainino, 3-ethylaminopropylamino and 
A-nethylaminpbutylainino ; 

2-dimethylaralnoethylamino 

2- (N-ethyl-N-methylamino) ethylamino , 

2-diethylaininoethylaniino, 

2- dipropylaminoethylajnino, 

3- diniethylaminopropylaroino , 
3-diethylaminopropylainino and 
A-diroethylaminobutylainino ; 
benzylaniino, phenethylaniino and 
3-phenylpropylamino ; 

2- phenoxyethylainino and 

3- phenoxypropylamino ; 

2- anilinoethylaniino and 

3- anilinopropylaroino; 

2- phenylthioethylamino and 

3- pheny_lthionropylainino; ^ 

roethoxycarbonylaroino , ethoxy- 
carbonylamino and propoxy- 
carbonylamino ; 

methyl sulphonyl ami no, ethyl- 
sulphonylamino and propyl- 
sulphony lamino ; 

2- chloroacetamido» 2-brorooacetaraido, 

3- chloropropionamido and 3-bromo- 
propionaraido; 

2-hydroxyacetaraido, 3-hydroxy- 
propionamido and 
A-hydroxybutyramido; 

2 -methoxyacetamido , 2- ethoxy- 
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for carboxy-(2-4C)alkanoylamino: 



for (l-4C)alkoxycarbonyl- 
(2-4C)alkanoylanino; 



for carbarooyl-{2-AC)alkanoyl- 
amino: 



for N.(l-4C)alkylcarbamoyl- 
(2-4C)alkanoylainino: 



f ox-NrN-^di - ( ( l-4C)alkylI - 
carbamoyl- (2-4C}alkanoylainlno: 



for amino- (2-4C)alkanoylainino: 

for (l-4C)alkylanino-(2-AC)- 
alkanoylamii'o : 



acetanldo» 2-propoxyacetanildo , 
3-methoxypropionanid » 

3- ethoxypropionanido and 

4- methoxybutyraraido; 

2- carboxyacetanid0 9 

3- carboxypropionamido and 

4- carboxybucyramldo; 

2-nethoxycarbonylacetamido, 

2- ethoxycarbonylacetamido , 

3- methoxycarbonylpropionaniido and 
3-ethoxycarbonylpropionamidc' ; 

2- carbamoylacetainido, 

3- carbarooylpropionamido and 

4- carbaraoylbuty ramido ; 

2- (N-methylcarbanoyl )acetaroldo , 

2- (N-ethylcarbamoyl)acetaniido, 

3- (N-roethylcarbamoyl )propionamido, 
3- (N-ethylcarbamoyl ) propionamido and 
A- (N-methylcarbamoyl ) buty ramido ; 



2-(N,N-dlroethylcarbaraoyl)acetamido, 

2- (N-ethyl-N-inethylcarbamoyl) - 
acetanido, 2-(N,N-diethylcarbanoyl)- 
acetamido, 3-(N,N-dimethyl- 
carbamoyl) propionamido, 

3- (N, N-diethylcarbarooyl ) - 
propionamido and 4-(N,N-di- 
methylcarbaraoyl)butyraroido; 
2-aroinoacetaraido, 3-aroino- 
propionamido and 4-arainobutyramido; 

2-roethylaminoacetamido , 
2-e thylaminoacetamido , 



2- propylanin acetanido, 

3- methylaiQinopropionanldo, 
3*ethylaxBinopropionai&ido and 

4- methyIaminobuty raroido ; 



for di-J(l-AC)alkyllaiaino-(2-4C) 
alkanoylanino : 



2-diinethylaniinoacet amido , 

2- (N-ethyl-N-ne thylamino ) acetaraido , 

2- dlethylaninoacetainido, 

3- dlnethylaniinopropionamido » 
3-dlethylantinopropionaiBido and 
A-dinethyiaiainobutyraniido. 



Vhen R is ( l-3C)alkylenedioxy the oxygen atoms of each such 
group occupy adjacent positions on the quinazoline ring. 

Suitable values for the substituents which may be present on 

1 2 
the phenyl ring vhen R is benzamido or benzenesulphonaroido, R is 

benzanido or on a R^ substituent vhich contains an anilino, phenoxy or 

phenyl group include, for example:- 

for halogeno: fluoro, chloro and bromo; 

for (l-4C)alkyl: methyl, ethyl and propyl; 

for ( l-AC)alkoxy: methoxy, ethoxy and propoxy. 

2 

A suitable value for R vhen it is halogeno is, for example, 
fluoro, chloro, bromo or iodo; and vhen it is (2-AC)alkanoyl is, for 
example, acetyl, propionyl or butyryl. 

A suitable pharmaceutically-acceptable salt of a quinazoline 
derivative of the invention is, . fpr^ jexam^e, an, acid-addition salt of 
a quinazoline derivative of the invention vhich is sufficiently basic, 
for example, an acid-addition salt vith, for example, an inorganic or 
organic acid, for example hydrochloric, hydrobroroic, sulphuric, 
phosphoric, trifluoroacetic, citric or maleic acid. In addition a 
suitable pharmaceutically-acceptable salt of a quinazoline derivative 
of the invention vhich is sufficiently acidic is an alkali metal salt, 
for example a sodium or potassium salt, an alkaline earth metal salt, 
for example a calcium or magnesium salt, an ammonium salt or a salt 
vith an organic base vhich affords a physiologically-acceptable 
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cation, for example a salt vith methylanine. dimethylanine. 
trimethylanine, piperldlne, norpholine or tris-(2-hydroxyethyl)a«ine. 

Particular novel compounds of the invention include, for 
exaxBple, quinazoline deriva::ives of the formula I, or 
phanaaceutically.acceptable salts thereof, subject to the exclusions 
defined hereinbefore, wherein: - 

(a) m is 1 or 2 and each is independently hydroxy, 

(l-4C)alkoxycarbonyl, (l-4C)alkyl, (l-AC)alkoxy or 
(l-3C)alkylenedioxy; and n and have any of the moanings defined 
hereinbefore or in this section relating to particular novel compounds 
of the invention; 

n is 1 or 2 and each R^ is independently hydroxy, amino, 
(l-4C)alkoxycarbonyl, (l-4C)alkyl, ( l-4C)alkoxy , (lOOalkylenedioxy , 
halogeno-(l-4C)alkyl (but trif luororoethyl is excluded), 
(l-AC)alkylamino-(l-AC)alkyl, di- 1 ( l-4C)alkyl]araino-( l-4C)alkyl . 
piperidino-(l-AC)alkyl, morpholino-( l-4C)alkyl. 

pipera2in-l-yl.(l-AC)alkyl. hydroxy- (2-4C)alkylthio- ( l-AC)alkyl , 
hydroxy-(2-AC)alkoxy, ( l-4C)alkoxy-(2.4C)alkoxy , 
( U4C)alkoxyca-rb6hyl-(1.4C)al^^^ carbamoyl- ( 1 -4C) alkoxy. 
(1.4C)alkylamino-(2.4C)alkox>% di- 1 ( 1 -4C)alkyl | amino- (2.4C)alkoxy . 
hydroxy-(2-4C)alkylamino, ( l-4C)alkoxy-t2-4C)alkylamino, 
(1.4C)alkyla«ino.(2-4C)alkylaniino, di.| ( •-4C)alkylJamino-(2-4C)- 
alkylamino, (2-4C)alkanoylamino, hydroxy- (2-4C)alkanoylaraino or 
(l-4C)alkoxy-(2-4C)alkanoylamino; and n a^id R^ have any of the 
meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 

(c) n is 1 or 2 and each R^ is independently hydroxy, 

(l-4C)alkoxy, (l-3C)alkylenedioxy, hydroxy- (2-4C)alkoxy, 
(l-4C)alkoxy-(2.4C)alkoxy, ( l-4C)alkoxycarbonyl -( l-4C)alkoxy, 
carbamoyl.(l-4C)alkoxy or di-J ( l-4C)alkyl Jaroino-(2-4C)alkoxy; 
and n and R have any of the meanings cefined hereinbefore or In this 
section relating to particular novel comiiounds cf the invention; 



(d) a is 1 or 2 and each R is independently anlno, 
hydroxy- ( 2- AC) alky lariino, (l-4C)alhoxy-(2-AC)alkylamino, 
di-I(l-AC)alkylJaiBino-(2-4C)alkylainino» (2-AC)alUanoylasiino, 
hydroxy- (2- AC) alkanoylanino or (l-AC)alkoxy-(2-AC)alkanoylaiDino; and n 
and have any of the meanings defined hereinbefore or in this 
section relating to particular novel compounds of the invention; 

(e) IB is 1, 2 or 3 and each R^ is independently hydroxy, amino, 
carboxy, ureido, ( l-AC)alkoxycarbonyl, hydroxyaroino, trif luoromethoxy , 
(l-AC)alkyl, (l-AC)alkoxy. ( l-3C)alkylenedioxy. ( l-AC)alkylaraino, 
di-l(l-AC)alkylIa«ino, piperidino, roorpholino, piperazin- 1 -yl , 
A-(l-AC)alkylpiperazin-l-yl, ( l-AC)alkylthio, halogeno- ( I -AC)alkyl 
(but trlfJcoroibethyl is excluded), ( J -AC)alkoxy- ( I -AC)alkvl . 
(l-AC)aAlcyiamino-( 1 -AC)alkyl. di- 1 ( l-AC)alkyl Jaroino- ( i-AC)alkyl. 
piperidino-(l-AC)alkyl, iacrpholino-( i-AC)alkyl. 
piperar.in-i-yl-(l-AC)alkyl, hydro'xy-(2TAC)alkoxy. ( l-AC)alkyl , 
(l-AC)alkoxy-(2-AC)alkoxy-{ l-AC)alkyl, ( l-AC}alkylth^o- ( l-4C)alkyl . 
hydroxy-{2-AC)alkylthio-(l-AC)alkyl. aniline- ^l-AC)alk>l, 
ph€nylthio-(l-AC)alkyl, cyano-{ l-;C)alkyl, halogeno-(2-AC)alkoxy , 
hydroxy- ( 2- AC)alkoxy, ( l-AC)alkoxy-(2-AC)alkoxy . 

( l-AC)alkoxycarbonyl-( l-AC)alkoxy. carbamoyl- ( l-AC)alkoxy. 

(l-AC)alkylamino-i2-AC)alkoxy, di-| ( l-AC)alk>llamino-(2-AC)alkoxy, 

(l-4C)alkoxy-(2-AC)alkanoyloxy. phenyl- ( I -AC)alkoxy, 

phenoxy-(2-AC)alkoxy, anilino-(2-AC)alkoxy, piperidino-(2-AC)alkoxy, 

iioTphx)Hno* ( 2 -AC) alkoxy pi peraxin- 1 -y 1 - ( 2 - AC ) a Ikoxy , 

hydroxy- (2-AC)alkylamino, ( l-ftC)alkoxy-(2-AC)alkylamino, 

(l-AC)alkyla<nino-{2-AC)alkylamino, di-l(l-AC)alkyllamino- 

(2-AC)alkylamino, (2-AC)alkanoylanitno, benzamido, 3-phenylureido , 

2-oxopyrrolidin-l-yl, halog€no-(2-AC)alkanoylan:ino, 

hydroxy- (2-AC)alkAnoylamino, (l-AC)alkoxy-(2- AC)alkanoylaniino or 

2 

(l-AC)alkoxycarbonyl-(2-AC)alkanoylaniino; and n and R have any of the 
meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 



n is 1 or 2 and each R is independently hydroxy, amino. 
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ureido, (l-AC)alkoxycarboayl, trifluoroiaethoxy, {l-AC)alk7l, * " 
(l-AC)alkoxy, ( 1^3C)alkylenedloxy, ( l-4C)alkylajnino, 
di-I(l-AC)alkyi;aiilno, piperidino, roorpholino, ( l-4C)alkylthio, 
halogcno-(l-AC)alkyl (but trifluoronethyl is excluded), 
cyano-(l-AC)alkyl, halogeno-(2-4C)alkoxy, hydroxy-(2-AC)alkoxy , 
(l-AC)alkoxy-(2-AC)alkoxy, carbamoyl- ( 1- AC) alkoxy, 
(l-AC)alkoxy-(2-AC)alkanoyloxy, phenyl- ( l-AC)alkoxy, 
anilino-(2-AC)alkoxy, (l-AC)alkoxy-(2-AC)alkylaniino. 
(2-AC)alkanoylaiiino» halogeno-(2-AC)alkdnoylamino, 3-phenylureldo, 
2-oxopyrrolldin.l-yl or (i-AC)alkoxy-(2-AC)alkanoylajnlno; and n and R 
have any of the meanings defined hereinbefore or in this section 
relating to particular novel compounds of the invention; 

2 

(g) n is 1 or 2 and each R is independently hydrogen, halogeno 
trifluoromethyl, nitre, cyano, (l-AC)alkyl. di- j ( l-AC)alkyl ) amino or 
(l-AC)alkylthio; and m and R^ have any of the meanings defined 
hereinbefore or in this section relating to particular novel compound 
of the invention; 

2 

(h) n is 1 or 2 and each R is independently halogeno, 
trifluoromethyl or (l-AC)alkyl; and ra and R^ have any of the meanings 
def ined-hereinbefore or in this section relating to particular novel 
compounds of the invention; or 

2 

(i) n is I or 2 and each R is independently hydrogen, hydroxy, 
halogeno, trifluoromethyl, amino, nitro, cyano or (l-AC)alkyl; and m 
and have any of the meanings defined hereinbefore or in this 
section relating to particular novel compounds of the invention. 

A preferred compound of the invention is a quinazoline 

derivative of the formula I wherein ro is 1 or 2 and each R^ is 

independently hydroxy, methyl, ethyl, methoxy, ethoxy or 

nethylenedioxy; 

2 

n is 1 and R is hydrogen, fluoro, chloro, broroo, iodo, methyl or 
ethyl ; 

or a pharmaceutically-acceptable acid-addition salt thereof; 



except that A-anlllno.-6-iaethylquina2oline or the hydrochloride salt 
thereof and A-anilino-6,7-dlinethoxyquinazoline or the hydrochloride 
salt thereof are excluded. 

A further preferred compound of the invention is a 
quinazoline derivative of the formula I 

vherein Is 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-methyl, 

T-nethyl, 6-roethoxy, 7-methoxy, 6,7-diiaethoxy or 6,7-methylenedioxy; 
and 

CR^) is 3'-chloro, 3'-bromo or 3 '-methyl; 

or a phamaceutically-acceptable acid-addition salt thereof- 

A specific preferred compound of the invention is the 
following quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable acid-addition salt thereof 
6 , 7-diB:ethoxy-4- (3 '-roethylanilino)quinazoline , 
6, 7-dimethoxy-4- (3 '-chloroanilino) quinazoline, 
6, 7-dimethoxy-A- (3 '-bromoanllino) quinazoline, 
6,7-methylenedioxy-4-(3'-roethylanilino)quinazoline, 
7-nethoxy-4- ( 3 ' -methylanilino ) quinazoline , 
7-hydroxy-A- (3 '-methylanilino) quinazoline, 

6- iBethyl-4-(3'-methylanilino)quina2oline or 

7- methoxycarbonyl-4- ( 3 ' -methylanil ino )quinazol ine . 



A further preferred compound of the invention is a 
quinazoline derivative of the formula I vherein ro is 1 or 2 and each 
b} is independently hydroxy, amino, methoxycarbonyl, ethoxycarbonyl, 
nethyl, ethyl, methoxy, ethoxy, methylenedloxy, dibroraoraethyl, 
d^inethylaninoraethyl7 pip 1-ylmethyl , 2-hydroxyethylthiomethyl , 

2- hydroxyethoxy, 3-hydroxypropoxy, 2-roethoxyethoxy, 2-ethoxyethoxy, 

3- nethoxypropoxy, 3-ethoxypropoxy, roe thoxycar bony Iroethoxy, 
ethoxycarbonylmethoxy, carbamoy Iroethoxy, 2-dimethylaroinoethoxy , 
2-diethylarainoethoxy, 2-hydroxyethylamino, 3-hydroxypropylaroino, 

2- nethoxyethylaralno, 2-ethoxyethylaraino, 3-roethoxypropylamino, 

3- ethoxypropylamino, 2-dimethylaroinoethylaraino, 

2- diethylarainoethylamino, 3-diroethylaroinopropylamino, 

3- diethylaminopropylaroino, acetaroido , propionaroido, 2-roethoxyacetaroido 
or 2-ethoxyacetaroido; 
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2 • 
n Is 1 or 2 and each R is Independently fluoro» chloro, brorao, 

trifluoromethyl, methyl r ethyl; 

or a pharnaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a 

quinazoline derivative of the formula I 

vherein (R^)^ is 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-aniino, 
7-anino, 6-raethyl, 6, 7-dimethyl, 7-methoxy, 6, 7-diroethoxy , 
6-hydroxy-7-methoxy, 7-hydroxy-6-methoxy, 6, 7-methylenedioxy , 
6-(2-hydroxyethylthiomethyl) , 7-(2-hydroxyethoxy)-6-methoxy , 
6,7-di-(2-hydroxyethoxy) , 6-nethoxy-7-(2-nethoxyethoxy) , 
. 7-carbanoylmethoxy-6-methoxy» 7-(2-dimethylaminoethoxy)-6-methoxy, 
6-(2-nethoxyethylamino), 6-acetanido or 7- (2-methoxyacetanido) ; and 

is A'-fluoro, 3'-chloro, 3'-bromo, 3'-methyl, 3'-trif luoromethyl 
or A '-fluoro-3'-trif luoromethyl; 

or a pharnaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a 
quinazoline derivative of the formula I 

vherein (R^)^ is 6-amino, 7-amino, 6-(2-methoxyethylamino) , 

6-acetamido or 7- (2-methoxyacetaraido) ; and 
2 

(R )^ is 3'-chloro, 3'-roethyl or 3 '-trif luoromethyl; 

or a pharmaceutically-acceptable acid addition salt thereof. 

A further specific preferred compound of the invention is 
the following quinazoline derivative of the formula I, or a 
pharnaceutically-acceptable acid-addition salt thereof : - 
6,7-dimethoxy-4-(3'-trifluoromethylanilino)quinazoline, 

6- hydroxy-7-methoxy-A-(3'-methylanilino)quinazoline, 

7- hydr oxy-6 -methox y-4-(3^-met hylanilino)quinazoline , 
7-anino-4-(3'-methylanilino)quinazoliney 
6-amino-4-(3'-methylanilino)quinazoliney 
6-amino-4-(3'-chloroaniIino)quinazoline, 
6-acetamido-4-(3'-methylanilino)quinazoliney 

6- (2-methoxyethylamino)-4-(3'-methylanilino)quinazoline, 

7- (2-methoxyacetamido) -A- (3 '-me thylanilino) quinazoline, 
7-(2-hydroxyethoxy)-6-raethoxy-4-(3'-methylanilino)quinazoline or 
7-(2-Bethoxyethoxy)-6-methoxy-4-(3'-roethylanilino)quinazoline. 

A further preferred compound of the invention is a 



qulnazoline derivative of the formula I 

vherein n is 1, 2 r 3 and each is independently hydroxy, amino, 
ureido, nethoxycarbonyl, ethoxycarbonyl, hydroxyanino, 
trifluoronethoxy, methyl, ethyl, methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, nethylenedioxy, ethylenedioxy, nethylainino, ethylainino, 
dinethylanlno, diethylanino» piperidino, morpholino, raethylthio, 
ethyl thio, bromomethyl, dibrononethyl, methoxymethyl, 
plperidinomethyl, norpholinomethyl, piperazin-l-ylmethyl, 
nethoxyethoxymethyl. methyl thiomethyl. 2-hydroxyethylthiomethyl , 
anilinoraethyl, phenylthiomethyl, cyanomethyl, 2-brorooethoxy, 

2- hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 2-ethoxyethoxy , 

3- methoxypropoxy, 3-ethoxypropoxy, methoxycarbonylraethoxy , 
ethoxycarbonylmethoxy, carbamoyl methoxy, 2-dimethylaminoethoxy, 
2-diethylaminoethoxy, 2-methoxyacetoxy, benzyloxy, 2-anilinoethoxy , 
2-piperldinoethoxy, 2-roorpholinoethoxy, 2- (piperazin- 1-yl )ethoxy , 
2-hydroxyethylamino, 3-hydroxypropylamino. 2-methoxyethylamino, 
2-ethoxyethylamino, 3-methoxypropylaraino, 3-ethoxypropylamino , 

2- diroethylaminoethylaraino. 2-diethylaminoethylaraino, 

3- dimethylarainopropylamino, 3-diethylaminopropylamino, acetaraido, 
propionamldo, benzamido, 3-phenylureido, 2-chloroacetaraido, 
2.oxopyrrolidin-l.yl, 2-hydroxyacetamido, 2-methoxyacetaraido or 
2-ethoxyacetamido; 

2 

n is 1 or 2 and each R is independently hydrogen, fluoro, chloro, 
broroo, trif luoromethyl, nitro, cyano, methyl or ethyl; 
or a pharmaceutically-acceptable salt thereof, 

A further preferred compound of the invention is a 
quinazoline derivative of the formula I 

vherein (R )^ is S-hydroxy, 7-hydroxy, 6, 7-dihydroxy, 6-amino« 
7-amino, 6-ureido, 6-trifluoromethoxy , 6-methyl, 6, 7- dime thy 1 , 
6-methoxy, 7-methoxy, 6» 7-dimethoxy , 6, 7-diethoxy, 
6-hydroxy-7-methoxy, 7-hydroxy-6-methoxy, 6-amino-7-methoxy , 
6-amino-7-methylthio, 5-amino-6»7-diroethoxy, 6-methoxy- 7- isopropoxy, 
6,7-methylenedioxy, 6, 7-ethylenedloxy, 6-diraethylamino, 

6- methoxyraethyl, 6-(2-roethoxyethoxymethyl) , 6-cyanomethyl , 

7- (2-hydroxyethoxy)-6-methoxy, 6, 7-di-( 2-hydroxyethoxy) , 
6- (2-methoxyethoxy) , 6-methoxy-7-(2-roethoxyethoxy) , 
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6,7-di-(2-i»ethoxyethoxy), 7.(2-broinoethoxy)-6-nethoxy, 
7-ben2yloxy-6-nethoxy, 6-(2-methoxyethylainino) , 6-acetamido, 

6- (2-chloroacetainido), 6-(2-iaethoxyacetanido) or 

7- (2-methoxyacetanldo); and (R^)^^ is hydrogen, A'-fluoro. 3'-chloro, 
3'-brono, 3',*'-dichloro, 4'-fluoro-3'-chloro. 3'-trif luoromethyl, 
4'-fluoro-3'-trifluoromethyl, 3'-nltro, 3'-nitro-4'-chloro, 
3'-nitro-4'-fluoro or 3'-iBethyl; 

or a phamaceuticaliy-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention. is 
the folloving quinazoline derivative of the fomula I, or a 
phamaceuticaliy-acceptable acid-addition salt thereof : - 
4- (3 '-chloro-4 '-f lucroanilino) -6, 7-diinethoxyquinazoline , 
4-(3',4'-dichloroanilino)-6,7-diinethoxyquina2oline, 
6,7-dimethoxy-4-(3'-nitroanilino)quinazoline, 
6,7-diethoxy-4-(3'-n»ethylanilino)qulna2oline, 
6-nethoxy-4-(3'-inethylanilino)quinazoline» 
4-(3'-chloroanilino)-6-methoxyquinazoline, 
6, 7-ethylenedioxy-4- (3 '-nethylanilino) quinazoline, 
6-aiiino-7-methoxy-4-(3'-inethylanlllno)quinazoline, 
4-(3'-iiethylanllino)-'^-ureidoquinazoline or 

6- (2-Bethoxyethoxymethyl)-4-{3'-inethylanilino)quina2oline. 

A further preferred compound of the invention is a 
quinazoline derivative of the formula I 

vherein (R^)^^ is 6-hydroxy, 7-hydroxy, 6, 7-dihydroxy, 6-amino, 

7- aiBino» 6-ureido, 6-trifluorometh6xy, 6-i])ethyl, 6,7-dimethyl, 
6-Biethoxy« 7-nethoxy, 6»7-dimethoxy, 6,7-diethoxy, 
6-hydroxy-7-nethoxy, 7-hydroxy-6-methoxy, 6-amino-7-nethoxyi 
6-anino-7-methylthio, 5-amino-6,7-diroethoxy, 6-m€thoxy-7-isopropoxy, 
6»7-nethylenedioxy, 6,7-ethylenedioxy, 6-methylaroino, 7-methylainlno, 
6-dinethylamino , 6-anino-7-methylamino, 6-roethoxynethyl / 
6-bronoiiethyl, 6-(2-methoxyethoxymethyl) , 6-cyanomethyl, 
6-nethylthiomethyl, 6-phenylthiomethyl, 7-(2-hydroxyethoxy)-6-roethoxy , 
6,7-di-(2-hydroxyethoxy), 6-(2-bromoethoxy) , 6-(2-methoxyethoxy) , 

6- BCthoxy-7-(2-nethoxyethoxy), 6,7-di-(2-methoxyethoxy) , 

7- (2-bronoethoxy)-6-methoxy» 7-ben2yloxy-6-methoxy, 



- 27 - 



6-(2-iBethoxyethylaaino), 6-acetaiiiido, e-benzaoido, 

6- (2-chloroacetaxildo)» 6-(2-iaethoxyacetaraldo) or 

7- {2-iBethoxyacetanldo); and (R^)^ is hydrogen, A'-fluoro, 3'-chloro, 
S'-brono, 3'.4'.dlchloro, 4'-fluoro-3'-chloro, B'-trifluoromethyl, 
4'-fluoro-3'-trlfluoromethyl, 3'.nitro, 3'-nitro-A'-chloro, 
3'-nitro-4'-fluoro or 3'-methyl; 

or a phannaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is 
the following quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable acid-addition salt thereof 
6,7-di-(2-methoxyethoxy).4-(3'-raethylanilino)quina2oline, 
6-diroethylaraino-A-(3'-methylanilino)quina2oline or 
^-benzaraido-A-(3'-roethylanilino)quina2oline. 

A quinazoline derivative of the formula I, or a 

pharmaceutically-acceptable salt thereof, may be prepared by any 

process knovn to be applicable to the preparation of 

chemically-related compounds. A suitable process is, for example, 

illustrated by that used in UK Patent Application No. 203389A. Such 

processes, vhej; used to prepare a quinazoline derivative of the 

formula I, or a pharmaceutically-acceptable salt thereof, are provided 

as a further feature of the invention and are illustrated by the 

folloving representative examples in which, unless otherwise stated. 
12 

R , a, n and R have any of the meanings defined hereinbefore for a 
quinazoline derivative of the formula I. Necessary starting materials 
may be obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described within the 
accompanying non-limiting Examples. Alternatively necessary starting 
materials are obtainable by analogous procedures to those illustrated 
which are within the ordinary skill of an organic chemist. 

(a) The reaction, conveniently in the presence of a suitable 

base, of a quinazoline of the formula III (set out hereinafter), 
wherein Z is a displaceable group, with an aniline of the formula IV. 

A suitable displaceable group 2 is, for example, a halogeno, 
alkoxy, aryloxy or sulphonyloxy group, for example a chloro, brorao, 



nethoxyt phenoxy, me thane sulphonyloxy or toluene-£-sulphonyloxy group. 

A suitable base ±s, for example/ an organic amine base such 
as, for example, pyridine, 2,6-lutidine, collidine, 

4-diraethylaninopyridine, triethylamine, norpholine, N-cnethylroorpholine 
or diazabicyclo(5.4.0]undec*7-ene, or, for example, an alkali or 
alkaline earth metal carbonate or hydroxide, for example sodium 
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or 
potassium hydroxide* 

The reaction is preferably carried out in the presence of a 
suitable inert solvent or diluent, for example an alkanol or ester 
such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated 
solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or l,A-dioxan, an 
aromatic solvent such as toluene, or a dipolar aprotic solvent such as 
N,N-dimethylformaroide, N,N-dlmethylacetamide, N-methylpyrrolidln-2-one 
or dimethylsulphoxide. The reaction is conveniently carried out at a 
temperature in the range, for example, 10 to 150*C, preferably in the 
range 20 to SO'C. 

The quinazoline derivative of the formula I may be obtained 
from this process in the form of the free base or alternatively it may 
be obtained in the form of a salt with the acid of the formula H-Z 
vhereiiT Z has the meaning "defined hereinbefore, Vhen it is desired to 
obtain the free base from the salt, the salt may be treated vith a 
suitable base as defined hereinbefore using a conventional procedure. 

(b) For the production of those compounds of the formula I 

— ^ — 2 . . 

vherein R or R is hydroxy, the cleavage of a quinazoline derivative 

1 2 

of the formula 1 vherein R or R is (l-AC)alkoxy. 

The cleavage reaction may conveniently be carried out by any 
of the many procedures knovn for such a transformation. The reaction 
may be carried out, for example, by treatment of the quinazoline 
derivative vith an alkali metal (l-4C)alkylsulphide such as sodium 
ethanethiolate or, for example, by treatment vith an alkali metal 
dlarylphosphide such as lithium diphenylphosphlde. Alternatively the 
cleavage reaction may conveniently be carried out, for example, by 
treatment of the quinazoline derivative vith a boron or aluminium 
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trihalide such as boron trlbronide. Such reactions are preferably 
carried out in the presence of a suitable inert solvent or diluent as 
defined hereinbefore and at a suitable temperature as illustrated in 
the accompanying Exanples. 

(c) For the production of those compounds of the formula I 

12 

wherein R or R is a (l-AC)alkylsulphinyl or ( l-4C)alkylsulphonyl 
group, the oxidation of a quinazoline derivative of the formula I 
vherein R or R* is a (l-AC)alkylthio group. 

A suitable oxidising agent is » for example, any. agent known 
in the art for the oxidation of thio to sulphinyl and/or sulphonyl » 
for example, hydrogen peroxide, a peracid (such as 
3-chloroperoxybenzoic or peroxyacetlc acid), an alkali metal 
peroxysulphate (such as potassium peroxymonosulphate) , chromium 
trioxide or gaseous oxygen in the presence of platinium. The 
oxidation is generally carrried out under as mild conditions as 
possible and with. the required stoichiometric amount of oxidising 
agent in order to reduce the risk of over oxidation and damage to 
other functional groups. In general the reaction is carried out in a 
suitable solvent or diluent such as methylene chloride, chloroform, 
acetone, tetrahydrof uran or tert -butyl methyl ether and at a 
temperature, for example, -25 to 50'C, conveniently at or near ambient 
temperature, that is in the range 15 to 35'C. Vhen a compound 
carrying a sulphinyl group is required a milder oxidising agent may 
also be used, for example sodium or potassium roetaperiodate, 
conveniently in a polar solvent such as acetic acid or ethanol. It 
will be appreciated that when a compound of the formula I containing a 
(l-AC)alkylsulphonyl group is required, it may be obtained by 
oxidation of the corresponding ( l-4C)alkylsulphinyl compound as well 
as of the corresponding ( l-4C)alkylthio compound. 

(d) For the production of those compounds of the formula I 

wherein R is amino, the reduction of a quinazoline derivative of the 
formula I wherein R^ is nitro. 

The reduction may conveniently be carried out by any of the 
many procedures known for such a transformation. The reduction may be 
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carrried out, f r example, by the hydrogenation of a solution of the 
nltro compound in an inert solvent or diluent as defined hereinbefore 
in the presence of a suitable metal catalyst such as palladium or 
platinum* A further suitable reducing agent is, for example, an 
activated metal such as activated iron (produced by washing iron 
powder with a dilute solution of an acid such as hydrochloric acid). 
Thus, for example, the reduction may be carried out by heating a 
mixture of the nitro compound and the activated metal in a suitable 
solvent or diluent such as a mixture of water and an alcohol, for 
example, methanol or ethanol, to a temperature in the range, for 
example, 50 to 150*C, conveniently at or near 70*C. 

(e) For the production of those compounds of the formula I 

wherein is (2-4C)alkanoylamino or substituted (2*4C)alkanoylamino, 

ureido, 3-phenylureido or benzamido, or R is acetamido or benzaraido, 

the acylation of a quinazoline derivative of the formula I vherein R^ 
2 

or R i^ amino. 

A suitable acylating agent is, for example, any agent known 
in the art for the acylation of amino to acylamino, for example an 
acyl halide, for example a (2-AC}alkanoyl chloride or bromide or a 
benzoyl chloride or bromide, conveniently in the presence of a 
suitable base, as defined hereinbefore, an alkanoic acid anhydride or 
mixed anhydride, for example a (2-AC) alkanoic acid anhydride such as 
acetic anhydride or the mixed anhydride formed by the reaction of an 
alkanoic acid and a (l-AC)alkoxycarbonyl halide, for example a 
(l-AC)alkoxycarbonyl chloride, in the presence of a suitable base as 
defined hereinbefore. For the production of those compounds of the 
formula I wherein R^ is ureido or 3-phenylureido, a suitable acylating 
agent is, for example, a cyanate, for example an alkali metal cyanate 
such as sodium cyanate or, for example, an isocyanate such as phenyl 
isocyanate. In general the acylation is carried out in a suitable 
inert solvent or diluent as defined hereinbefore and at a temperature, 
in the range, for example, -30 to 120'C, conveniently at or near 
ambient temperature. 

(f) For the production of those compounds of the formula I 



wherein R is (l-4C)alkoxy or substituted (l-4C)alkoxy or is 
(l-AC)alkylaxaino or substituted ( l-AC)alkylaniino, the alkylation, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a quinazoline derivative of the formula I wherein R^ is hydroxy or 
amino as appropriate* 

A suitable alkylating agent is, for example, any agent known 
in the art for the alkylation of hydroxy to alkoxy or substituted 
alkoxy» or for the alkylation of amino to alkylamino or substituted 
alkylanino, for example an alkyl or substituted alkyl halide, for 
example a (l-4C)alkyl chloride, bromide or iodide or a substituted 
(l-AC)alkyl chloride, bromide or iodide. In the presence of a suitable 
base as defined hereinbefore, in a suitable inert solvent or diluent 
as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140*C, conveniently at or near ambient temperature. 

(g) For the production of those compounds of the formula I 

wherein R^ is a carboxy substituent or a substituent which includes a 
carboxy group, the hydrolysis of a quinazoline derivative of the 
formula I wherein R^ is a ( l-4C)alkoxycarbonyl substituent or a 
substituent which includes a ( l-AC)alkoxycarbonyl group. 

The hydrolysis may conveniently be performed, for example, 
__jLinder_ basic conditions as._illustrated in the accompanying Examples. 

- (h) For the production of those compounds of the formula 1 

wherein R^ is an amino*, oxy-, thio- or cyano-substituted (l-AC)alkyl 
substituent, the reaction, preferably in the presence of a suitable 
base as defined hereinbefore, of a quinazoline derivative of the 
formula I wherein R^ is a {l-AC)alkyl substituent bearing a 
displaceable group as defined hereinbefore with an appropriate amine, 
alcohol, thiol or cyanide. 

The reaction is preferably carried out in a suitable inert 
solvent or diluent as defined hereinbefore and at a temperature in the 
range, for example, 10 to lOO'^C, conveniently at or near ambient 
temperature. 

Vhen a pharroaceutically-acceptable salt of a quinazoline 
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derivative of the fornula I is required, it nay be obtained, for 
example, by reaction of said compound with, for example, a suitable 
acid using a conventional procedure. 

Many of the intermediates defined herein are novel, for 
example, those of the formula III and these are provided as a further 
feature of the invention. Moreover some of the starting materials for 
use in process variant (d) described hereinbefore, namely those 
compounds of the formula I wherein ra is 2 or 3 and one of the 
groups is nitro. are not only novel but also active as inhibitors of 
receptor tyrosine kinase. Accordingly these compounds are provided as 
a further feature of the invention. 

As stated hereinbefore the quinazoline derivative defined in 
the present invention possesses anti-cancer activity which is believed 
to arise from the receptor tyrosine kinase inhibitory activity of the 
compound. These properties may be assessed, for example, using one or 
more of the procedures set oui belov:- 

^ in vitro assay which determines the ability of a test 
compound to inhibit the enzyme receptor tyrosine kinase. Receptor 
tyrosine kinase was obtained in partially purified form from A-A31 
cells (derived from human vulval carcinoma) by procedures related to 
those described by Carpenter et al^. J. Biol. Chem, , 1979. 25^, /v88A. 
Cohen et al^, J. Biol. Chera.. 1982, 257. 1523 and by Braun et al. . 
J. Biol. Chem. . 1984, 259. 2051. 

A-431 cells were grown to confluence using Dulbecco's 
modified Eagle's medium (DMEM) containing 51 fetal calf serum (FCS). 
The obtained cells were homogenised in a hypotonic borate/EDTA buffer 
at pH 10.1. The horoogenate was centrifuged at 400 g for 10 minutes at 
0.4»C. The supernatant was centrifuged at 25.000 g for 30 minutes at 
0-4*C. The pelleted material was suspended Jn 30 mM Hepes buffer at 
pH 7.4 containing 5X glycerol, 4 mH benzamidine and U Triton X-100, 
stirred for 1 hour at 0.4«»C. and recentrif uged at 100,000 g for 1 hour 
at 0-4«C. The supernatant, containing solubilised receptor tyrosine 
kinase, was stored in liquid nitrogen. 
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For test purposes 40 ul of the enzyme solution so obtained 
vas added to a mixture ot 400 ul of a mixture of 150 mH Hepes buffer 
at pH 7.4» 500 liH sodiun orthovanadate» O.IZ Triton X-100» 101 
glycerol, 200 pi vater, 80 ul of 25 mM DTT and 80m1 of a mixture of 
12.5 mM manganese chloride, 125 mM magnesium chloride and distilled 
vater. There vas thus obtained the test enzyme solution. 

Each test compound vas dissolved in dimethylsulphoxide 
(DMSO) to give a 50 mH solution vhich vas diluted vith AO mM Hepes 
buffer containing O.ll Triton X-100, lOX glycerol and lOX DMSO to give 
a 500 |iM solution. Equal volumes of this solution and a solution of 
epidermal grovth factor (EGF; 20 pg/ml) vere mixed. 

(Y-'^^FIATP (3000 Ci/mM, 250 uCi) vas diluted to a volume of 
2 ml by the addition of a solution of ATP (100 pH) in distilled vater. 
An equal volume of a 4 mg/ml solution of the peptide 
Arg-Arg-Leu-Ile-Glu-Asp-Ala-Glu-Tyr-Ala-Ala-Arg-Gly in a mixture of 
40 mM Hepes buffer at pH 7.4. 0.11 Triton X-100 and lOX glycerol vas 
added. 

The test coropound/EGF mixture solution (5 pi) vas added to 
the test enzyme solution (10 pi) and the mixture vas incubated at 
0-4*C for 30 minutes. The ATP/peptide mixture (10 pi) vas added and 
the mixture vas incubated at 25^C for 10 minutes. The phosphorylation 
reaction vas— terminated by tiie addition of~ 5X tTlchi-oroacetic-acid (40 
pi) and bovine serum albumin (BSA; 1 mg/ml, 5 pi)* The mixture vas 
alloved to stand at 4*C for 30 minutes and then centrifuged. An 
aliquot (40 pi) of the supernatant vas placed onto a strip of Vhatman 
p 81 phosphocellulose paper. The strip vas vashed in 75 mM phosphoric 
acid'(4 xnro'mr) and~bIot ted' d iy . ~ RTdloactivity~pr^^ in the filter 
paper vas measured using a liquid scintillation counter (Sequence A). 
The reaction sequence vas repeated in the ab:>«rwce of the EGF (Sequence 
6) and again in the absence of the test compound (Sequence C). 

Receptor tyrosine kinase inhibition vas calculated as 

follovs:- 



100 - (A-B) 

X Inhibition = — x 100 

C - B 
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The extent of Inhibition was then determined at a range of 
concentrations of test compound t-* give an IC^q value. 

(b) An In vitro assay vhlch detenaines the ability of a test 

conpound to inhibit the growth of the human naso-pharyngeal cancer 

cell line KB. 

KB cells were seeded Into wells at a density of 
A 4 

1 X 10 - 1.5 X 10 cells per well and grown for 24 hours in DMEM 

supplemented with 5Z FCS (charcoal-stripped). Cell growth was 

detemlned aftpr incubation for 3 days by the extent of metabolism of 

MTT tetrazoliun dye to furnish a bluii;h colour. Cell growth was then 

determined in the presence of EGF (10 ng/ral) or in the presence of EGF 

(10 ng/ml) and a test conpound at a range of concentrations. An IC^ . 

50 

value could then be calculated. 

(c) An iji vivo assay in a group of male rats which determines 
the ability of a test compound (usually administered orally as a 
ball-milled suspension in 0.5X polysorbate) to inhibit the stimulation 
of liver hepatocyte growth caused by the administration of the growth 
factor TGFa (400 yg/kg subcutaneously, usually dosed twice* 3 and 7 
hours respectively after the administration of the test compound). 

In a control group of rats, the administration of TGFa 
causes on average a 5*fold stimulation of liver hepatocyte growth. 

Cell-growth in the control and test animals is determined as 

follows:- 

On the morning of the day after the dosing of the test 
compound (or 0.5Z polysorbate in the control group), the animals are 
dosed with bromodeoxyuridihe (BrdU; TOO lig/kg iiStra The 
animals are killed four hours later and the livers are excised. 
Slices are cut from each liver and the uptake of BrdU is determined by 
a conventional immunohistochemical technique similar to that described 
on pages 267 and 268 of an article by Goldsworthy et al. in Chemically 
Induced Cell Proliferation: Implications for Risk Assessment, 
Wiley- Llss Inc.. 1991, pages 253-284. 
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Further tests vere carried out using a range of doses of the test 
compomids to allov the calculation of an approxinate ED^q value for 
the inhibition of liver hepatocyte proliferation as determined by 
inhibition of the uptake of BrdU. 

Although the phannacological properties of the compounds of 
the formula I vary vith structural charge as expected, in general 
activity possessed by compounds of the formula 1 may be demonstrated 
at the following concentrations or doses in one or more of the above 
tests (a), (b) and (c):- 

Test (a):- IC^Q in the range, for example, 0.0005-1 pM; 

Test (b):- ICjQ in the range, for example, 0.01-10 pM; 

Test (c):- ED^q in the range, for pxanple, 1-100 mg/kg. 

Thus, by way of example, the compound 6, 7-direethoxy- 
A. (3 '-nethylanilino)qulnazoline has an IC^^ of 0.005 uM in Test <a), 
an ICjQ of 0.05 pM in Test (b) and an ED^^ of <5 mg/kg in Test (c); 
the compound 6, 7-dimethoxy-4- (3 '-trif luorotnethylanilino)quinazol ine 
has an IC^^ of 0.01 pH in Test (a) and an IC^^ of 0.3 pM in Test (b); 
the compound 6-amino-A-(3'-methylanilino)quinazoline has an IC^^ of 
0^055 pK in -Test (a) , an -KTy^ of I pM in Test- (b) and an ED^^ of <5 
0g/kg in Test (c); the compound 6-acetamido-4-(3'-methylanilino)- 
quinazoline has an IC^^ of O.Ol pM in Test (a) and an IC^q of 0.65 pM 
in Test (b); and the compound 7-(2-hydroxyethoxy)-6-roethoxy-4-(3'- 
methylor:ilino)quinazoline has an IC^q of 0.005 pH in Test (a) and an 
ICjQ of 0.14 pM in Test (b). 

As stated hereinbefore the compound 4-anilino-6,7-dimethoxy- 
quinazoline is known and is stated to possess bronchodilator and/or 
hypotensive properties. There is no disclosure that the other 
quinazoline derivatives excluded from the definition of the invention 
possess pharmacological properties. 

According to a further aspect of the invention there is 
provided a pharmaceutical composition whijh comprises a quinazoline 
derivative of the formula I, or a pharmaceutically-acceptable salt 
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thereof, as defined hereinbefore or a quinazoline derivative selected 
fron 4-{4'-hydroxyanilino)-6-njethoxyquina2oline, A-(4'-hydroxy- 
anilino) -6 » 7-nethylenedioxyquinazoline , A- ( 4 ' -hydroxyanilino) -6 , 7,8- 
trinethoxyquinazoline, 6-anino«4-(4'-arainoanilino)quinazoline and 
4-anilino-6-KBethylquinazoline or the hydrochloride salt thereof. In 
association vith a pharmaceutically-acceptable diluent or carrier. 

The composition nay be in a form suitable for oral 
administration, for example as a tablet or capsule, for parenteral 
injection (including intraveous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment or cream or for 
rectal administration as a suppository. 

In general the above compositions may be prepared in a 
conventional manner using conventional excipients. 

The quinazoline vill normally be administered to a 
varm-blooded animal at a unit dose vlthin the range 5-3000 rog per 
square meter body area of the animal, i.e. approximately 0.1-100 
^Z^^E* this normally provides a therapeutically-ef fective dose. A 
unit dose form such as a tablet or capsule vill usually contain, for 
example 1-250 mg of active ingredient. Preferably a daily dose in the 
range of 1-50 mg/kg is employed. However the daily dose vill 
_necessarllyJhe„varied.jdependlng..upon. the host, treated, the particular 
route of administration, and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

According to a further aspect of the present invention there 
— is provided a quinazoline derivative of the formula I as defined 
hereinbefore for use in a method of treatment of the human or animal 
body by therapy. 

Ve have nov found that the compounds of the present 
invention and those knovn compounds excluded from the definition of 
the compounds of the invention pos.sess ant 1 -cancer properties which 
are believed to arise from their receptor tyrosine kinase inhibitory 
activity. 

Thus iaccording to this aspect of the invention there is 
provided the use of a quinazoline derivative of the formula I, or a 
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pharnaceutically-acceptable salt thereof, as defined hereinbefore or a 
quinazoline derivative selected from 4-(A'-hydroxyanilino)-6-methoxy- 
quinezoline, 4-(4'-hydroxyanilino)-6» 7-niethylenedioxyquinazoline, 
4- ( 4 ' -hydroxyanilino) -6 , 7 , 8- tr ixne thoxyquinazoline , 6-ainino-4 - ( 4 ' - 
aninoanilino) quinazoline, 4-anilino-6-methylquinazoline or the 
hydrochloride salt thereof and 4-anilino-6,7-diniethoxyquinazoline or 
the hydrochloride salt thereof in the manufacture of a medicament for 
use in the production of an anti-cancer effect in a varro-blooded 
animal such as man. 

According to a further feature of this aspect of the 
invention there is provided a method for producing an anti-cancer 
effect in a varm-blooded animal, such as man, in need of such 
treatment vhich comprises administering to said animal an effective 
amount of a quinazoline derivative as defined immediately above. 

As stated above the size of the dose required for the 
therapeutic or prophylactic treatment of a particular cancer vill 
necessarily be varied depending on the host treated, the route of 
administration and the severity of the illness being treated. A unit 
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is 
envisaged. 

The anti-cancer treatment defined hereinbefore may be 
applied as a sole therapy^ or may involve, in^addition to the 
quinazoline derivative of the invention, one or more other anti-tumour 
.substances, for example those. selected from, for example, mitotic 
inhibitors, for example vinblastine; alkylating agents, for example 
cis-platin» carboplatin and cyclophosphamide; antimetabolites, for 
example 5-fluorouracil, cytosine arabinoside and hydroxyurea, or, for 
exaraplct one of the preferred antimetabolites disclosed in European 
Patent Application No- 239362 such as N- {5- IN-(3, 4-dihydro-2-methyl- 
4-oxoquinazolin-6-ylmethyl)-N-methylaminoI-2-thenoyl) -L-glutamic acid; 
intercalating antibiotics, for example adriamycin and bleomycin; 
enzymes, for example asparaginase; topoisomerase inhibitors, for 
example etoposide; biological response modifiers, for example 
interferon; and ant i -hormones, for example antioestrogens such as 
'NOLVADEX' (tamoxifen) or, for example antiandrogens such as 'CASODEX' 
(4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'- 
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(trifluoromethyl)proplonanilide. Such conjoint treatment may be 
achieved by vay of the simultaneous, sequential or separate dosing of 
the individual components of the treatment. According to this aspect 
of the Invention there is provided a pharmaceutical product comprising 
a quinazoline derivative of the formula I as defined hereinbefore or a 
quinazoline derivative selected from 
A-(4'-hydroxyanilino)-6-methoxyquinazoline, 
4- (4 ' -hydroxyanilino) -6, 7-methylenedioxyquina2oline , 

6-amino-4-(4'-aminoanilino)quinazoline» A-anilino-6-methylquinazoline 
or the hydrochloride salt thereof and 

A-anilino-6,7-dimethoxyquinazoline or the hydrochloride salt thereof 
and an additional anti-tumour substance as defined hereinbefore for 
the conjoint treatment of cancer. 

As stated above the quinazoline derivative defined in the 
present invention is an effective anti-cancer agent, vhich property is 
believed to arise from its receptor tyrosine kinase inhibitory 
properties. Such a quinazoline derivative of the invention is 
expected to possess a vide range of anti-cancer properties as receptor 
tyrosine kinases have been implicated in many conunon human cancers 
such as leukaemia and breast, lung, colon, rectal, stomach, prostate, 
bladder, pancreas and ovarian cancer. Thus it is expected that a 
quinazoline derivative of the invention will possess anti-cancer 
activity against these cancers. It is in addition expected that a 
quinazoline of the present invention will possess activity against a 
range of leukaemias, lymphoid malignancies and solid tumours such as 
carcinomas and sarcomas in tissues such as the liver, kidney, prostate 
a nd pancre as* „ 

The invention vill nov be illustrated in the following 
non-limiting Examples in vhich, unless otherwise stated: - 

(i) evaporations vere carried out by rotary evaporation 
in vacuo and vork-up procedures vere carried out after removal of 
residual solids such as drying agents by filtration; 

(ii) operations vere carried out at ambient temperature, 
that is in the range 18-25**C and under an atmosphere of an inert gas 
such as argon; 

(iii) column chromatography (by the flash procedure) and 
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nedium pressure liquid chromatography (MPLC) were performed n Herck 
Xleselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) 
reversed-phase silica obtained from £. Herck» Darmstadt, Germany; 

(iv) yields are given for illustration only and are not 
necessarily the maximum attainable; 

(V) melting points are uncorrected and vere determined 
using a Mettler SF62 automatic melting point apparatus, an oil-bath 
apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I 
vere confirmed by nuclear (generally proton) magnetic resonance (KhR) 
and mass spectral techniques; proton magnetic resonance chemical shift 
values vere measured on the delta scale and peak roultilicitles are 
shovn as follovs: s, singlet; d, doublet; t, triplet; m, multiplet; 

(vii) intermediates vere not generally fully characterised 
and purity vas assessed by thin layer chromatography (TLC), infra-red 
(IR) o. NHR analysis; 

(vlii) the following abbreviations have been used:- 

DMF N,N-dimethylformamlde; 
DMA N,N-dimethylacetamide; 
THF tetrahydrofuran. 
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Exanple 1 

A mixture of 4-chloro-6, 7-dlinethoxyquina2oline (0,3 g)» 
3-nethylanillne (0.143 g) and isopropanol (5 ml) was stirred and 
heated to reflux for 1 hour. The mixture vas cooled to ambient 
temperature. The precipitate vas filtered off and washed vith cold 
isopropanol and vith diethyl ether. There vas thus obtained 
6,7-dimethoxy-A-(3'-methylanilino)quinazoline hydrochloride (0.226 g, 
51X), m.p. 2A8-2A9«C. 

NMR Spectrum: (CD^SOCD^) 2.36 (s, 3H), 3.99 (s, 3H), A. 02 (s, 3H), 
7.13 (d, IH), 7.38 (s. IH), 7.39 (t, IH), 7.A9 (s, 2H) . 8.3A (s, IH) , 
8.80 (s. IH); 

Elemental Analysis: Found C, 61. A; H, 5. A; N, 12.5; 
^17"l7^3^2* requires 61. A; H, 5. A; 12. 7Z. 

The A-chloro*6t 7-dimethoxyquinazoline used as a starting 
material vas obtained as follovs:- 

A mixture of A,5-dimethoxyanthranillc acid (19.7 g) and 
formaiSlde (10 ml) vas stirred and heated to 190*C for 5 hours* The 
mixture vas alloved to cool to approximately 80**C and vater (50 ml) 
was added. The mixture vas stored at ambient temperature for 3 hours. 
The precipitate vas isolated, vashed vith vater and dried. There vas 
thus obtained 6»7-dimethoxyquinazolin-A-one (3.65 g) • 

A mixture of a portion (2.06 g) of the material so obtained, 
thionyl chloride (20 ml) and DNF (1 drop) vas stirred and heated to 
reflux for 2 hours. The mixture vas evaporated and the residue vas 
partitioned betveen ethyl acetate and a saturated aqueous sodium 
bicarbonate solution. The organic phase vas vashed vith vater, dried 
(MgSO^) and evaporated. The residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There vas thus obtained the required 
starting material (0.6 g, 271). 

Zxanple 2 

The procedure described in Example 1 vas repeated except 
that the appropriate aniline vas used in place of 3-roethylaniline and, 
vhere appropriate, the appropriate substituted A-chloroquinazoline vas 



used In place of 4-chloro-6,7-dinethoxyquinazoline. There were thus 
obtained, as hydrochloride salts, the compounds described in the 
following table, the structures of which were confirmed by proton 
magnetic resonance spectroscopy and by elemental analysis* 
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TABLE I 




Exaaple 2 >m ^ "'P* 

Coapd. No. CC) 

1 6,7-dlinethoxy 3'-chloro 2A5-247 

2^ 6,7-diroethoxy 3'-bromo >250 

(decomposes) 

3^ 6.7-fnethylenedloxy 3 '-methyl >280 

4^ 7-oethoxy 3 '-methyl 232-233 

5^ ~ 7 -me thoxycarbonyl 3 ' -methyl 206-2 1 1 



Notes 



a. The product gave the following analytical data: Found C, 
48.3; H, 3.6; N. 10.4; ^i^^ii,^^^2^2' "^^ requires C, 48.4; H. 3.8; N, 
10. 6Z; 

and the following characteristic NHR data: (CD^SOCD^) A.O (s, 3H) , 
4.22 (s, 3H), 7.36 (s. IH), 7.5 (m. 2H), 7.76 (ro, IH), 8,02 (ra, IH), 
8.35 (s, IH), 8.66 (s, IH). 

b. The product gave the following analytical data: Found C, 
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60-3; H, 4.3; N, 13.3; CjgH^3N302- 1-08HC1 requires C, 60.2, H. A. A; 
N, 13. 2X. 

and the folloving characteristic NMR data (CD^SOCD^) 2.36 (s, 3H) , 
6.37 (s, 2H). 7.13 (d, 2H). 7.35 (t, IH). 7.37 (s. IH). 7.A9 (m, 2H) , 
8.28 (s, IH), 8.78 (s, IH) . 

The A-chloro-6,7-methylenedioxyquina2oline used as a 
starting naterial was obtained from A,5-inethylenedioxyanthranilic acid 
using analogous procedures to those described in the portion of 
Exanple 1 which is concerned vith the preparation of starting 
naterials. 

c. The A-chloro-7-iiiethoxyqulna2oline used as a starting 
naterial vas obtained from A-roethoxyanthranilic acid using analogous 
procedures to those described in ^he portion of Example 1 which is 
concerned with the preparation of starting materials. 

d. The reaction mixture was heated to reflux for 2 hours. A 
precipitate was not deposited when the mixture was cooled to ambient 
temperature. The mixture was poured into water (50 ml) and a 
saturated aqueous ammonium hydroxide solution was added dropwlse. The 
resultant precipitate was isolated, washed with water and dried. 
There was thus obtained 7-methoxycarbonyl-A-(3'-roethylanilino)- 
quinazoline in A7X yield. 

The product gave the following analytical data: Found 
C, 69.8; H, 5.2; N, 13.9; Cj^Hj5N302 requires C. 69.6; H, 5.2; N, 
14.3X; 

and the following characteristic NMR data: 

(CD3SOCD3) 2.36 (s. 3H), 3.95 (s, 3H), 6.98 (d, IH). 7.29 (t. IH). 
7.67 (», 2H), 8.08 (ro, IH), 8.29 (d. IH), 8.68 (s, IH), 8.70 (s. IH) . 

The A-chloro*7-roethoxycarbonylquina2oline ysed as a starting 
material was obtained as follows:- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 1 which is concerned with the 
preparation of starting materials. A-carboxyanthranilic acid (IA,2 g) 
vas reacted vith formamide to give 7-carboxyqulnazolin-A.one (8.5 g). 
A mixture of a portion (A g) of the material so obtained, methanol (AO 



ml) and concentrated sulphuric acid (2 nl) vas stirred and heated to 
reflux f r 6 hours. The mixture vas cooled to ambient temperature and 
the precipitate vas isolated. There vas thus obtained 
7-methoxycarbonylquinazolin*4-one (5.7 g). 

A mixture of a portion (0.5 g) of the material so obtained, 
phosphoryl chloride (2 ml) and DHF (1 drop) vas stirred and heated to 
reflux for 2 hours. The mixture vas evaporated to give 
4-chloro-7-methoxycarbonylquinazoline vhich vas used vithout further 
purification. 

Example 3 

A mixture of 4-chloro-6-roethylquinazoline (0.5 g), 
3-Dethylaniline (0.33 g) and isopropanol (10 nl) vas stirred and 
heated to reflux for 1 hour. The mixture vas cooled tc ambient 
temperature. The precipitate vas filtered off and vashed vith cold 
isopropanol and vith diethyl ether. There vas thus obtained 
6-methyl-4-(3'-m^thylanilino)quinazoline (0.61 g, 76X), ra.p. 
243-2A5*C. 

NMR Spectrum:' (CD^SOCO^) 2.38 (s. 3H), 2.57 (s, 3H), 7.1-8.0 (m, 6H), 
8.77 (s, IH), 8.88 (s, IH); 

Elemental Analysis: Found C, 67.0; H, 5.5; N, 1A.5; 
Cj^HjjN^. HCl requires C, 67.2; H. 5,6; N. 14. 7Z. 

The 4-chloro-6-methylquinazoline used as a starting material 
vas obtained as follovs:- 

A mixture of 6-methylquinazolin-4-one (10 g; J. Med. Chem. > 
1989, 32, 847), phosphoryl chloride (12.5 ml), H.N-dimethylaniline 
(14.25 nl) and toluene (150 ml) vas stirred and heated to reflux for 
2.5 hours. The mixture vas poured onto ice and the organic layer vas 
separated, va'shed vith vater, dried (HgSO^) and evaporated. There vas 
thus obtained the required starting material as a solid (10.4 g, 931) 
vhich vas used vithout further purification. 

Example 4 

A mixture of 7-roethoxy-4-(3'-roethylanlllno)quina2oline 
(0.106 g), sodium ethanethiolate (0.336 g) and DMF (5 ml) vas stirred 



and heated t 140*C for 4 hours. The mixture vas evaporated and the 
residue vas purified by column chromatography using a 45:55:0.2 v/v 
nixture of vater, methanol and trif luoroacetic acid as eluent. There 
vas thus obtained 7-hydroxy-4-(3'-methylanilino)quinazoline (0.068 g, 
41X), m.p. 52.60^C. 

elemental Analysis: Found C, 51.6; H» 3.6; N» 10.3; 
^IS^lS^a^' l-^Cr^COjH requires C, 52.0; H, 3.5; N, 10.21. 

Example 5 

Using an analogous procedure to that described in Example 4, 
6,7-dimethoxy-4-(3'-chloroanilino)quinazoline vas reacted vith sodium 
ethanethiolate to give 6, 7-dihydroxy-4-(3'-chloroanilino)qulna2oline 
in 68X yield, m.p. 233-235'C, 

Elemental Analysis: Found C, 46.3; 2.7; N, 10.0; 
^14"l0^^^3^2* 1*1QCF3C02H requires C, 46.6; H, 2.7; N, 10. OX. 

Example 6 

The procedure described in Example 1 vas repeated except 
that the appropriate aniline vas used in place of 3-methylaniline and, 
vhere appropriate, the appropriate substituted 4-chloroquinazoline vas 
used in place of 4-chloro-6, 7*dimethoxyquinazoline. There vere thus 
obtained, as hydrochloride salts, the compounds described in the 
folloving table, the structures of vhich vere confirmed by proton 
magnetic resonance spectroscopy and by elemental analysis. 
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6,7-dimethyl 


3'-chloro 
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• ••• 
t* 


68 


6-dibromomethyl 


3 '-methyl 


2A7-252 



Notes 



a. The product gave the folloving analytical data: Found C, 

52.9; H, A.O; N. 10.6; ^ij^ii,^2^2^2^ HCl. 0. 1 (CH3)2CH0H requires C, 
53.0; 4.0; N» 10.72; and the folloving characteristic KMR data: 
(CD3SOCD3) 4.0 (s, 3H), 4.03 (s, 3H), 7.37 (s, IH), 7.64 (d. IH), 7.73 
(t, IH), 8.09 (d, IH). 8.16 (s, IH) . 8.39 (s, IH), 8.89 (s. IH), 11.59 



r 



(broad s, IH). 



The product gave the follovlng analytical data: Found C, 
50.3; H, 3-7; N, 9.9; C^yH^3F^N302. HCl- O.SEtOH requires C, 50.7; H, 
3.6; N, 9.9X; and the folloving characteristic NMR data: (CD^SOCD^) 
A.O (s, 3H). A. 03 (s, 3H)p 7.37 (s» 1H)» 7.65 (t, IH). 8.1-8.25 (m, 
2H), 8.44 (s, IH), 8.89 (s, 1H)» 11.76 (s. IH). 

c. The product* obtc^lned initially as the hydrochloride salt, 
vas converted into the corresponding free base as follovs. The salt 
vas partitioned between ethyl acetate and IN aqueous sodium hydroxide 
solution. The organic phase vas washed with brine, dried (MgSO^) and 
evaporated. The material so obtained was triturated under ethyl 
acetate. There vas thus obtained the required free base, ro,p. 
227-230»C; 

NMR Spectrum: (CD^SOCD^) 3.94 (s, 3H), 3.98 (s, 3H) , 7.16-7.25 (m, 
3H), 7.7-7.8 (m, 3H), 8. AO (s, IH), 9.5 (s, IH); 
Elemental Analysis: Found C, 64.1; H, 4.7; N, 13.8; 
^16"l4™3°2 C» ^^-^^ ^-^^ ^* U.OX. 

d. Two equivalents of triethyla;;:tne were added to the reaction 
mixture prior to the reaction mixture being heated to reflux for 3 
hoj>x5_._The jtxJtjure was_cjo^^ amblent„_temperature and partitioned 
between methylene chloride and water. The organic phase was dried 
(KgSO^) and evaporated. The residue was recrystallised from 
isopropanol to give the required product. 

e. The product gave the following analytical data: Found C, 
70.7; H, 6.3; N, 14.3; C^^Hj^N^. 0.7HC1 requires C, 70,7; H, 6.15; N, 
14. 5X; 

and the following characteristic NMR data: 

(CD3SOCD3) 2.36 (s, 3H), 2.5 (s, 6H), 7.1-7.7 (m, 5H), 8.56 (s, IH) , 
8.77 (s, IH). 

The 4-chloro-6,7-dimethylquinazoline used as a starting 
material was obtained from 4,5-dimethylanthranllic acid ( Acta Cheroica 
Scand., 1967, 21^, 983) using analogous procedures to those described 
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in the portion of Exanple 1 vhich is concerned vith the preparation of 
starting aaterials. 

f. The product gave the folloving analytical data: Found C, 
58.2; H, 5.9; N, 10.6; CjgH^^ClN3. 1.3 HCl. 0.8(CH3)2CH0H requires C. 
58.2; H, 5.8; N» 11. OZ; 

and the folloving characteristic NHR data: (CD^SOCD^) 2.5 (s, CH), 
7.37 (m, IH), 7.51 (t, IH), 7.73 (s, IH). 7.78 (ra. IH), 7.96 (t, IH) . 
8.74 (s, IH), 8.92 (s, IH), 11.5 (broad s. IH). 

g. The product gave the folloving analytical data: Found C, 
41.4; H, 3.4; N, 9.1; CjgHj3BrN3. HCl. I.IH^O requires C. 41.4; H. 
3.5; N. 9.1; 

and the folloving characteristic NHR data: 

(CD3SOCD3) 2.38 (s, 3H). 7.18 (J. IH). 7.40 (t. IH). 7.49 (m, 2H). 
7.51 (s. IH), 7.94 (d. IH). 8.29 (m. IH). 8.91 (s. IH). 9.10 {d. IH). 
11.7 (s, IH). 

The 4-chloro-6-dibromoinethylquinazoline used as a starting 
material vas obtained as follovs:- 

A mixture of 4-chloro-6-n)ethylquinzoline (7.3 g) [obtained 
by the reaction 6-methyl-4-oxo-3,4-dihydroquina2oline (European Patent 
Application No. 86304148.9) vith thionyl chloride), N-bromosucciniroide 
(7.32 g) dibenzoyl peroxide (0.1 g) and carbon tetrachloride (200 ml) 
vas stirred and heated to reflux for 6 hours. The mixture vas 
evaporated and the residue vas purified by column chromatography using 
increasingly polar mixtures of methylene chloride and ethyl acetate as 
eluent. There vere thus obtained in turn 4*chloro-6-dibromo- 
methylquinazoline (0.5 g) and 6-bromomethyl-4-chl6roquinazoline (4 g). 

Exanplo 7 

Ammonium formate (3.6 g) vas added to a stirred mixture of 
4-(3'-methylanilino)-7-nitroquina2oline (4 g). lOX 

palladium-on*charcoal catalyst (0.4 g) and ethanol (200 ml) and the 
mixture vas stirred at ambient temperature for 3 hours. The mixture 
vas filtered and the filtrate vas evaporated. The residue vas 
partitioned betveen methylene chloride and vater. The organic phase 



vas dried (MgSO^) and evaporated^ The residue vas recrystallised from 
ethan 1. There vas thus obtained 7-aniino-4-(3'-methylanilino)- 
quinazoline (3.39 g), a. p. 196-197*C. 

KMR Specvrum: (CD3SOCD3) 2.32 (s. 3H), 5.96 (broad s, 2H), 6.7-6.9 
(a, 3H), 7.23 (t, IH), 7.6 (m. 2H)/8.2l (d, IH) . 8.38 (s. IH) ; 
Elemental Analysis: Found C, 69.1; H, 6.8; N. 19.0; C^^Hj^N^. C^UjOH 
requires C, 69.1; H, 6.8; N, 18. 9X. 

The 4-(3'-methylanilino)-7-nitroquinazollne used as a 
starting material vas obtained as follovs:- 

Using an analogous procedure to that described in the 
portion of Example 1 vhlch is concerned vjth the preparation of 
starting materials » 4-nitroanthranllic acid was converted into 
A-chloro-7-nitroquinazoline. Using au analogous procedure to that 
described in Example 1 except that the reactants uere stirred together 
at ambient temperature for 20 minutes, A-chloro-7-nitroquinazoline was 
reacted with 3-roethylaniline to give 4- ( 3 ' -methylanilino) - 7.ni tro- 
quinazcllne. 

Example 8 

Using an analogous procedure to that described in Example 7, 
4-(3'-methylanilino)-6-nitroquina2oline was reduced to give 
6-amino-4*(3'-rorthylanilino)quinazoline in 431 yield, m.p. 205-2O6"C. 
NMR Spectrum: (CD3SOCD3) 2.32 (s. 3H), 5.6 (broad s. 2H), 6.8 (d. 
IH). 7.2-7.7 («. 6H), 8.34 (s, IH); 

Elemental Analysis: Found C, 71.7; H, 5.7; N, 22.4; CjjHj^N^ requires 
C» 72.0; H> 5.6; W, 22.4X. 

The 4-(3'-methylanilino)-6-nitroquinazQline useu as a 
starting material vas obtained as fcllovs:- 

Using an analogous procedure to that described in the first 
paragraph '^f the portion of Example 1 which is concerned with the 
preparation of starting materials, 5-nitroanthranilic acid vas leacted 
vith formamide to give 6-nitroquinazolin-4-one in 82X yield, m.p. 
26a-271*C. 

A mixture of 6-nitroquina2olin-4-one (10 g) , phosphorus 
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pentachlorlde (16, A g) and phosphoryl chloride (20 ml) vas heated to 
reflux for 2 hours. The mixture vas cooled to ambient temperature and 
hexane (700 ml) vas added. The mixture vas stored at 0*C for 16 
hours. The precipitate vas isolated and partitioned betveen 
chlorofom (700 ml) and vater (550 ml). The aqueous layer vas 
basifled by the addition of 2N aqueous sodium hydroxide solution and 
extracted vlth chloroform (2 x 200 ml). The combined organic 
solutions vere dried (MgSO^) and evaporated. There vas thus obtained 
A-chloro-b-nitroquinazoline (1.6 g) vhich vas used without further 
purification. 

3-Methylaniline (0.139 g) vas added to a mixture of 
4-chloro-6-nitroquina2oline (0.25 g) and Isopropanol (5 ml) and the 
mixture vas stirred and heated to reflux for 2 hours. The mixture vas 
cooled to ambient temperature and evaporated. The residue vas 
purified by column chromatography using increasingly polar mixtures of 
hexane and ethyl acetate as eluent. There vas thus obtained an oil 
vhich solidified on trituration under a mixture of diethyl ether and 
Isopropanol. There vas thus obtained 4-(3'-raethylanilino)-6-nitro- 
quinazoline (0.09 g, 26X), m.p. 2A8-2A9*C. 
Mass Spectrum: (P+i) m/e 281. 

Elemental Analysis: Found C, 64.0; H, 4.5; N, 18.6; 
^15"l2^4^2' 0.25(CH3>2CH0H requires C. 64.1; H, 4.8; N, 18. 9Z. 

Example 9 

Using an analogous preocedure to that described in Example 
7, 4-(3'-chloroariilino)-6-nitroquinazoline vas reduced to give 

6 - amino*4-(3^*ch loroanilino)quinazo line in IBX yield , m.p. >1 50«C 
(decomposes). 

NMR Spectrum: ((^0350003) 7.27 (n. IH) . 7.39 (d, IH), 7.45 (ro, 2H), 

7- 66 (d, IH), 7.74 (d, IH), 7.97 (t, IH), 8.60 (s, IH); ' 
Elemental Analysis: Found C, 56.4; H, 4.5; N, 18.4; 
Cj^HjjClN^. 0.5 HCl. O.5H2O requires C, 56.4; H, 4.2; N, 18. 8X, 

The 4-(3'-chloroanilino)-6-nitroquinazoline used as a 
starting material vas obtained as follovs:- 

Triethylamine (2.53 g) and 3-chloroaniliue (3. 35 g) vere 
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added in turn to a stirred mixture of «-chioro-6-nitroquina2oline (5 
g) and isopropan 1 (40 ml). The mixture was stirred and heated to 
80*C for 1 hour. The mixture vas cooled to ambient temperature and 
the precipitate vas isolated and vashed vith diethyl ether. There vas 
thus obtained the required starting material (5.09 g), m.p. 272-274»C. 

Example 10 

Using an analogous procedure to that described in Example 7, 
6-nitro-4-(3'.trifluoromethylanilino)quina2oline vas reduced to give 
6-anino-A-(3'-trifluororoethylanilino)qulna2oline in 38Z yield, m.p. 
190-192-C. 

NMR Spectrum: (CD3SOCD3) 5.7 (broad s. 2H). 7.28 (m, IH), 7,38 (d, 
IH), 7.40 (d, IH), 7.6 (m, 2H). 8.23 (d, IH), 8.35 (s, IH), 8.42 (s, 
IH); 

Elemental Analysis: Found C, 57.4; H, 3.6; N, 17.6; 
^15"ll^3^4- O-^H^O requires C, 57.5; H, 3.8; N, 17. 9X. 

The 6-nitro-4-(3'-trif luororoethylanilino)quina2oline used as 
a starting material vas obtained as follovs:- 

Triethylamine (3.46 g) and 3-trlf luoromethylaniline (3.46 g) 
vere added in turn to a stirred mixture of 4-chloro-6-nitroquina2oline 
(4.5 g) and isopropanol (30 ml). The mixture vas heated to SO^'C for 1 
hour. The mixture vas cooled to ambient temperature and partitioned 
betveen methylene chloride and vater. The organic phase vas dried 
(MgSO^) and evaporated. The residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There vas thus obtained the required 
starting material (1.76 g), m.p. 206t207*C. 

Exaaple 11 

Acetic anhydride (0.204 g) vas added to a stirred solution 
of 6-amino-4-(3'-methylanilino)quina2oline (0.5 g) in DHA (5 ml) and 
the mixture vas stirred at ambient temperature for 24 hours. The 
mixture vas evaporated and the residue vas recrystallised from a 4:1:2 
mixture of isopropanol, acetone and vater. There vas thus obtained 
6*acetafflido-4-(3'-methylanilino)quina2oline (0.413 g). 
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NMR Spectrum.' (CD^SOCD^) 2,12 (s, 3H), 2,33 (s. 3H). 6.93 (d. Iri), 
7.28 (t, IH), 7.6 (n, 2H), 7.73 (d, IH), 7.8A (m, IH), 8.49 (s. IH), 
8.64 (d, IH), 9.68 (s, IH); 

Elenental Analysis: Found C, 69.6; H, 5.5; N» 19.1; 
CjyH^^N^O requires 69.8; H, 5.5; N, 19. 2Z. 

Eacaaple 12 

Using an analogous procedure to that described in Example 
11, 6-aniino-4-(3'*chloroanilino)qulnazoline vas reacted with acetic 
anhydride to give 6-acetainido-4-(3'-chloroanilino)quinazoline in 50X 
yield, ra.p. 260-262*0, 

NMR Spectrum: (CD^SOCD^) 2,13 (s, 3H), 7,13 (ro, IH), 7,39 (t, IH), 7.8 
(n, 3H), 8.03 (s, IH), 8.56 (s, IH) , 8.66 (d, IH), 9.87 (broad s, IH), 
10.24 (broad s, IH); 

Elemental Analysis: Found C, 61.2; H, 4.1; N, 18.0; 
C^^H^^CIN^O requires C, 61.4; H, 4.2; N, 17. 9X; 

Example 13 

2-Hethoxyacetyl chloride (0.094 g) vas added to a stirred 
solution of 7-amino-4-(3'-methylanllino)qulnazoline (0.206 g) in DMA 
(A ml). The mixture was stirred and heated to lOO^C for 1 hour. The 
mixture vas cooled to ambient temperature and poured into a mixture of 
methylene chloride and vater. The mixture vas basified to pH 9 by the 
addition of dilute aqueous sodium hydroxide solution. The organic 
layer vas dried (HgSO^) and evaporated. The residue vas purified by 
column chromatography using initially a 100:1 mixture of methylene 
chloride-and ethanol and- then increasingly polar mixtures of methylene 
chloride and ethanol as eluent. There vas thus obtained ' 
7-(2-methoxyacetaraido)-4-(3'-methylanilino)quina2oline (0.085 g) , m.p. 
222*C. 

NHR Spectrum: (CD3SOCD3) 2.34 (s, 3H), 3.42 (s, 3H), 4.08 (s, 2H) , 
6.9-7.9 (m, 4H), 8.21 (d, IH), 8.48 (d, IH), 8.52 (s. IH), 9.6 (s, 
IH), 10.2 (s, IH); 

Elemental Analysis: Found C, 66.6; H, 5.7; N, 17-0; 
^18^18^4^2* ^•^"2^ requires C, 66.7; H, 5.6; N, 17, 3Z. 
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Exaaple 14 

Using an analogous procedure t that described in Example 13 
except that the reaction mixture was stirred at ambient temperature 
rather than being heated to lOO^C, 6-amino-4-(3'-chloroanilino)- 
quinazoline vas reacted vith 2-methoxyacetyl chloride to give 

6- (2-nethoxyacetamido)-4-(3'-chloroanilino)quina2oline in AIX yield, 
n.p. 177-180»C. 

NMR Spectrum: (CD^SOCD^) 3.44 (s, 3H), 4.09 (s, 2H). 7.17 (m, IH), 
7.44 (t, IH), 7.8 (m, 2H)» 8.0 (m, 2H), 8.61 (s, IH). 8.71 (-i, IH), 
9.9 (s, IH), 10.05 (s, IH); 

Elemental Analysis: Found C, 59.7; H, 4.4; N, 16.2; 
^18^18^4^2 requires C, 59.6; H, 4.4; N, 16. 3Z 

Example 15 

Benzenesulphonyl chloride (0.158 g) vas added to a stirred 
mixture of 7^amino-4-(3'-methylanilinc.)quina2ollne (0.2 g), 
triethylaraine (0.181 g) and methylene chloride (10 ml) vhich had been 
cooled to 3*C. The mixture vas alloved to warm to ambient temp«;rature 
and vas stirred for 16 hours. The mixture vas evaporated and the 
residue vas purified by column chromatography using increasingly polar 
mixtures of methylene chloride and ethyl acetate as eluent. There vas 
thus obtained 7-ben2cnesulphonamido-A-(3'-methylanilino)quina2oline 
(0.05 g), n.p. 180-185^C (deco!:iposes) . 
Elemental Analysis: Found C, 61.5; H, 4.8; N, 13.4; 
CjiH^gN^OjS. H^O requires C, 61.7; H, 4.4; N. 13.72. 

Example ~1 6 — - ^ 

2-Bromoethanol (0.109 g) vas added to a mixture; of 

7- amino-4-(3'-methylanilino)quina2oline (0.2 g), potassium carbonate 
(0.218 g) and DMA (6 ml). The mixture vas stirred and heated to llO'C 
for 1 hour. Further portions of 2-bromoethanol (3 x 0.109 g) vere 
added periodically and the mixture vas heated to llO'^C for 5 hours. 
The mixture vas evaporated and the residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethanol as eluent. The product so obtained vas further purified 
by reverse phase column chromatography using initally a 25:75:0.2 



nixture of methan 1, vater and trif luoroacetic acid and finally a 
50:50:0*2 nixture of these solvents as eluent. There vas thus 
obtained 7-(2-hydroxyethylainino)-4-(3 '-methylanilinojquinazoline 
(0.027 g). 

NHR Spectrum (CD3SOCD2) 2.36 (s, 3H), 3.77 (t. 2H), 4. 34 (t, 2H), 
6.8-7.5 (n, 7H), 8.37 (d, IH), 8.61 (s, IH). 10.79 (s, IH). 

Exaaple 17 

Using an analogous procedure to that described in Example 
16» 6-amino-4-(3'-nethylanilino)quinazoline vas reacted with 
2-bronoethyl methyl ether to give 

6- (2-methoxyethylaraino)-A-(3'-methylanilino)quinazoline in 20X yield, 
m.p. 163-167»C. 

NMR Spectrum: (CD^SOCD^ + CD-jCO^D) 

2.39 (s, 3H), 3.36 (s. 3H), 3,44 (t. 2H). 3.63 (t. 2H), 7,17 (d, IH) , 
7.4-7.7 (ra, 6H), 8.6 (s. IH); 

Elemental Analysis: Found C, 56.4; H, 5.0; N, 13.1; 
CjgHjQN^O. CF3CO2H requires C, 56.8; H, 5.0; N, 13. 3Z, 

Example 18 

Using an analogous procedure to that described in Example 7« 

7- (3-dimethylaminopropylamino )-4-(3*- roethylanilino)-6-nitroquina2oline 
was reduced to give 6-amino-7-(3-diraethylaminopropylaroino)-4-(3'- 
methylanillno)jguinAzolLn^^^ in_„56X yield, m.p. 60-66*C. 

NMR Spectrum: {CD3SOCD3) 1.84 (m, 2H), 2.28 (s, 6H), 2.30 (s, 3H), 
2.31 («, 2H), 3.23 (m, 2H), 6.58 (s, IH), 6.81 (d, IH) , 7.19 (t, IH), 

7.31 (s, LH),„7.63. (m^2H)L,„8.24,(s, IH); _ _ _ 

Elemental Analysis: Found C, 66.5; H, 7.6^ N, 22.8; 
CjqH^^N^- O.66H2O requires C, 66.3; H, 7.6; N, 23. 2X. 

The 7- ( 3-dlmethylaminopropylamino ) - 4- ( 3 ' -roe thy lani lino ) -6- 
nitroquinazoline used as a starting material vas obtained as follows :- 

A mixture of 4-chloroanthranilic acid (17*2 g) and formaroide 
(10 ml) vas stirred and heated to 130*'C for 45 minutes and to 175*C 
for 75 minutes. The mixture vas allowed to cool to approximately 
100*C and 2-(2-ethoxyethoxy)ethanol (50 ml) vas added. The solution 
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so formed vas poured into a mixture (250 ml) of ice and water. The 
precipitate vas isolated, washed with water and dried. There vas thus 
obtained 7-chloroquinazolin-4-one (15,3 g, 851). 

A portion (6 g) of the material so obtained vas added 
portionvise to a stirred mixture of concentrated sulphuric acid (12 
ml) and fuming nitric acid (12 ml). The mixture vas heated to 110**C 
for 30 minutes. The mixture vas cooled to ambient temperature and 
poured onto ice* The solid vas isolated, vashed vith vater and dried. 
There vas thus obtained 7*chloro-6-nitroquinazolin-4-one (6.89 g, 
92Z). 

A mixture of a portion (4 g) of the material so obtained, 
thionyl chloride (30 ml), phosphoryl chloride (5 ml) and DMF (10 
drops) vas stirred and heated to reflux for A hours. The mixture was 
evaporated. A mixture of the residue, 3 '-methylaniline (1-89 g) and 
isopropanol (25 ml) was stirred and heated to reflux for 2 hours. The 
mixture vas filtered and the solid vas vashed vith isopropanol and 
vith diethyl ether. There vas thus obtained 7-chloro-4-(3 ' -roethyl- 
anilino)-6-nitroquina2oline (3.7A g, 67X), ro.p. 271-27A**C. 
NMR Spectrum: (CD^SOCD^) 2.37 (s, 3H), 7,13 (d, IH). 7,47 (t, IH). 
7.57 (ra, 2H), 8.20 (s, IH). 8.83 (s,lH), 9,72 (s. IH), 

3-Dimethylaminopropylamine (2. 44 g) vas added to a stirred 
solution of a portion (0,75 g) of the material so obtained in DMA (20 
ml). The mixture vas heated to 70**C for 1 hour and to 90'C for a 
further hour. The mixture vas evaporated. The residue vas triturated 
imder vater to give a solid. The solid vas taken into hot methanol, 
Vater vas added and the solution vas alloved to cool. The resultant 
precipitate vas isolated and dried. There' vas thus obtained 
7-{3-dimethylaminopropylamino)-4-(3'-methylahilino)-6-nitroquina2oline 
(0.47 g, 52X) ,; m.p. 112-118'*C. „ 

NMR Spectrum: (CD3SOCD3) 1.61 (m, 2H) , 2.2-2.3 (3,s's, 9H), 2.39 (t, 
2H), 3.39 (m, 2H) , 6.93 (s, IH), 6.96 (d, IH) , 7.27 (t, IH) , 7.61 (s, 
IH), 7.63 (d, IH), 8.36 (t, IH), 8.42 (s, IH) , 9.50 (s, IH) , 10.07 
(broad s, IH). 

Example 19 

A mixture of 6, 7-dimethoxy-4-(3 ' -roethylanilino)quinazoline 
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(4 g), sodium ethanethiolate (9.8 g) and DMF (100 nl) vas stirred and 
heated to 80*C for 6 hours. The mixture vas cooled and poured into a 
mixture of ethyl acetate and water* The mixture vas acidified to pH7 
by the addition of dilute aqueous hydrochloric acid. The organic 
phase vas dried (MgSO^) and evaporated. The residue vas purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol as eluent. The oil so obtained vas triturated 
under diethyl ether to give a solid. There vas thus obtained 
7-hydroxy-6-methoxy-4-(3'-methylanilino)quinazoline (1.02 g), m.p. 
139-149*C. 

NHR Spectrum: (CD3SOCD3) 2.35 (s. 3H), 3.97 (s, 3H), 6.90 (ro, IH), 
7.05 (s, IH), 7.26 (m, IH). 7.5-7.7 (m, 2H), 7.8A (s, IH). 8.39 (s, 
IH), 9.34 (broad s, IH); 

Elemental Analysis: Found C, 66.5; H, 5.7; N, 13.7; 
Cj^HjjN^O^. 0.15Et2O. O.5H2O requires C, 66.3; H, 5.5; N, 14. OX. 

Example 20 

A mixture of 6,7-diroethoxy-4-(3 '-methylanilino)quinazoline 
(4 g), sodium ethanethiolate (9.8 g) and DMF (100 ml) vas stirred and 
heated to 80*C for 3 hours. The mixture vas cooled to ambient 
temperature and acidified to pH4 by the addition of glacial acetic 
acid. Themixture vas evaporated and the residue vas purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There vas thus obtained 
6-hydroxy-7-methoxy-4-(3'-methylanilino)quina2oline (0.3 g)» m.p. 

265-267*C. 

NMR Spectrum: (CO3SOCD3) 2.32 (s. 3H), 3.97 (s, 3H), 6.90 (m. IH), 
7.15-7.30 (m, 2H), 7.66 (m, 2H), 7.80 (s, IH). 8.41 (s, IH). 9.24 
(broad s, IH), 9.53 (broad s, IH); 

Elemental Analysis: Found C, 65.2; H, 5.2; N, 14,0; 
^16"l5*'3^2' ^-^^"2^ requires C, 65.5; H, 5.6; N, 14. 3X. 

Example 21 

Ethyl bromoacetate (0.033 g) vas added dropvise to a stirred 
mixture of 7-hydroxy-6-methoxy-4-(3'-methylanilino)quina2oline (0.05 
g), potassium carbonate (0.074 g) and DHF (1 ml). The mixture vas 



c 1 Kftiir The mixture vas evaporated 

MM, Spectru-. (CDjSOCO,) ..2« (t. 3B,. 2.n (s. 1 
2H). «.33 (., m. '•»-'•' (-• 

^^'^^e procedure described In «.»ple 2. "^^^^ 

^ . i.^o of ethvl bromoacetate. There 

„„ thus obtained 7-(c.rl.amoyl..thoxy)-6-.«h«.y (3 

«M»Sp.ctr».= (OljSOCO,) 2.35 (s. 3H), 3.W (s. 
6.9-7.9 (., 6H). 8.« (s. IH), _ 

^"^^A ...tore .f 7.h,dr,«-6-~th,.,-.-(3-.ethyl.nllln..- 
,„l„.t.l .. „,„,a ,„d heated to .0-C for 3 hours. 

riir,;u:^»- — -arararair^^^^ 

-r-n.::« ^^^^^^^^^^^^^^^^ ~ t::. 

ch.o-.togtaphy usln. a 50.50..O.2 .l.ture o. -"'■•»;'^- J" 
ttin„«toa.etlc.c d as^exue.. 
7.(2-hydroxyethoxy)-6-methoxy i " / 

g), ».p. 122-m«C. ^ 3 2H). 3.97 (S. 3H) . 

Spectru-: (CO3SOCD3) 2.35 (s. 3H . 3.8 (m. 
4.17 (t. 2H). 6.9.7.9 (». 6H). 8.A5 (S.IH) 

Elemental Analysis: Found C. 52.9- H. , 
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Example 2* . ' 

The procedure described in Example 21 was repeated except 
that 2-bro»oethyl methyl ether was used In place of ethyl bro-oacetate 
and that the reaction mixture was stirred at ambient temperature for 
16 hours. There was thus obtained 6.methoxy-7.(2-«ethoxyethoxy).«- 
<3'.methylanllino)quina20line as a colourless oil. The oil was 
dissolved in ethyl acetate (2 ml) and a saturated solution of hydrogen 
chloride in diethyl ether was added. There was thus obtained xhe 
hydrochloride salt of the product in an overall yield of 73X. ».p. 
211*227*C 

NHR spectrum: (CD3SOCD3) 2.35 (s. 3H) . 3.3A (s. 3H). 3 78 2H) 
4.01 (s. 3H). 4.3? 2H,. 6.9-7.6 (m. 5H) . 8.23 (s. IH). 8.75 (s. 

IH); - 
Elemental Analysis: Found C. 61.2; H. 6.0, N. 10.9; 
Cj^HjiNjOg. 0.9 HCl requires C. 61.2; H. 5.9; N. 11. 3Z. 

Example 25 ^ , 

K mixture of 7-(ethoxycarbcnylmethoxy)-6-n.ethoxy-4- (3 - 

„ethylanilino)qulnazoline (0.262 g). 2N aqueous sodium hydroxide____ 
solution (2 ml) and l.A-dioxan (2 ml) was stirred -"^^ 
temperature for 3 hours. The mixture was acidified by the addxt.on of 
2N Iqueous hydrochloric acid and the acidity was reduced to pH6 by the 
addition of aqueous ammonium hydroxide solution. The precipitate was 
isolated and dried. -There was thus obtained 7-("'»>-y"^^^-/>: 
. 6-»ethoxy-4-(3'-methylanilino)quinazoline (0.159 g). -P- 215-222 C. 
Nlflt spectrum; (CD3SOCD3) 2.34 (s. 3H). 3.95 (s. 3H). 4.33 (s. 2H). 
6.9-7.9 (n, 6H), 8.41 (s, IH); 

Elemental Analysis: 'Found C, 53.5; H. 5.0; H, 10.5; 
Ci8«16»'*»'3°4- ^''"2° 
Example 26 

A mixture of 7-(2-hydroxyethoxy)-6-methoxy-4-( J - 
„ethylanilino)quinazoline (0.23 g) . DMF (1 drop) and thionyl chloride 
(5 ml) was heated to reflux for 2 hours. The mixture was evapo ated. 

The residue was dissolved in DHF (3 ml) and the solution was 
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saturated with di.ethyla.ine gas. The solution was stirred and 
heated to lOO'C for 3 hours. The .ixture vas evaporated and the 
residue vas purified by reverse phase colunm chromatography using a 
50:50,0.2 mixture of methanol, vater and trif luoroacetic acid as 
eluent. There was thus obtained 

7.(2-di.ethylaminoethoxy).6-methoxy.«-(3'-«ethylanilino),uinazoline 

3.98 (.. 3H). ».57 (t. 2H). 7.X-8.2 (.. 6H). 9.78 (s. IH). 10.82 (.. 

IH) t 

^. Elemental Analysis: Found C, *6.*; H. 4.2, N. 8.8; 

CjoHj.N^Oj. 2.6CF3CO2H requires C. A6.6; H. 4.1; N. 8.6X, 

• ••• 

***** Exan ple 27 

2-Iodoethanol (0.327 ml) vas added to a mixture of 

6 7-dihydroxy-4-(3'-methylanilino)quinazoline (0.534 g). potassium 

I bonl J. g) and OK. (iO ml). The mixture vas 
temperature for 18 hours. The mixtur. vas evaporated and the res due 
was purified by reverse phase column chromatography using a 50-. 50^0 2 
fixture of methanol, vater and trif luoroacetic acid as eluent. There 
. was thus obtained 6.7-di-(2-hydroxyethoxy)-4-(3'- 

'j"*! „ethylanilino)quina2oline (0.049 g) . m-P- 96-102-C. 

/m «;oCD V2 37 (s. 3H). 3.85 (m. 4H), 4.23 (m, 4H), 
NMR Spectrum: (CD3SOCD3) 2.3/ {S, ^n). e IHW 

7.05-7.55 (m. 5H). 8.06 (s. IH). 8.76 (S. IH). 10.78 (broad s. IH). 
7^". Elemental Analysis: Found C. 49.2; H. 4.5; H. 7.9; 

•••• --C-H2iN3V-1.6C^^^^^ requires C. 49.5; H. 4.2; N. 7_8Z. 



The 6.7.dihydroxy-4-(3'-methylanilino)quinazoline used as a 
starting material vas obtained in 77X yield from 6.7-dimethoxy-4- 
(3'.methylanilino)quinazoline using an analogous procedure to that 
described in Example 4. 



^A solution of 6-bromo«ethyl-4-(3>-methylanilino)quinazoline 

in DHF (3 ml) vas saturated vith dimethylamine gas and the resultant 
solution vas stirred at ambient temperature for 16 hours. The mixtur 
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vas evaporated and the residue vas purified by column chromatography 
using a 17:3 -ixture of -ethylene chloride and -ethanol as eluent. 
L esultant solid (0.308 g) vas further purified by "'""^"PI;-; 
colu^ chromatography using a 3:2.0.01 fixture of water methanol and 
trifluoroacetic acid as eluent. There was thus obtained _ 
6.di.ethyla»ino»ethyl-4.(3'.«ethylanilino)quinazoline (0.172 g). n..p. 

i^l^'spelt™-: (CD3SOCD3, 2.35 (s. 3H,. 2.85 (s. 6H). A..7 (s. 2H,. 
7.0-8.1 (o, 6H). 8.66 (d, IH) . 8.85 (s. IH); 
Elemental Analysis: Found C. 49.2; H. A.2; N, 10.4; 
C H,,H,. 2.25CF3C0,H requires C, 49.2; H. 4.1; H. 10.2X. 
18 20 4 •* * 

toaaple 29 described in Example 

Using an analogous procedure to that descr 
28 6-bro»on.ethyl-4.chloroquinazoline vas reacted vith 3-n.ethylaniline 
„; the product so formed vas reacted vith pipera.ine. There vas thus 

.5X yield. ^^^-^^^-^ 33 3„,, 3.17 .H). 

HMR Spectrum: (CD3SOCD3) ^-JO 1 = . -» / • 

3.86 (s. 2H). 7.1-8.1 (.. 6H) . 8.66 (d. IH) , 8.90 (s. IH). 
Elemental Analysis: Found C. 43.0; H. 3.7; H. 9.0; 
C20H23H5. 3.9CF3CO2H requires C. 42.9; H. 3^5; 9.0X. 

^^"^^Using an analogous procedure to that described in Example 
- 28. 6-bro»omethyl-4-chloroquinazoline (0.5 g) vas reacted vith 

althylaniline (0.204 g) . A fixture of the product so formed and 
L sodium salt of 2-mercaptoethanol Iprepared by the react on of 
2 .ercaptoethanol (0.38 g) vith sodium hydride (60Z dispersion in 
Lleral^il. 0.17 g> in OHA (5 ml), 

for 2 hours. The mixture vas evaporated and the resia h 

Z L^rs. ph.se c.l»n chrca.ography »sln, .n .,.5 = 0..A .ix.ure of 

ZZ^l. .«er ,nd rrl£l«oro,cetlc acid =3 .lu.nt. There vas th„ 

rbr.rede-,..hy.r..ye*y..hi.~thyl,-*-(3--~ch,UniUn.,,-lna.oIi»e 

(0.38 s). ..P- "-"'^ 52 j„,. 3.56 („. 2M). 

HHK Spectnimt (CO3SOCD3) 2-" (s. 3H). 2.52 



3.98 (s, 2H). 7.1-8.1 (B. 6H). 8.60 (d. IH) . 8.8A (s. IH); 
Eleisental Analysis: Found C, SA.l; H, 4.5; N, 9.3; 
CjgHjgNjOS. l.lCFjCOjH requires C, 53.8; H. 4.5; N, 9. 31. 

gxanple 31 

A mixture of 7-i»ethoxycarbonyl-4-(3'-i»ethylanilino)- 
quinazoline (1.3 g) and 2H aqueous sodiu« hydroxide solution (10 «1) 
was stirred and heated to AO'C for 4 hours. The mixture was cooled to 
ambient temperature and acidified to pH6 by the addition of glacial 
acetic acid. The precipitate was isolated, washed with water and 
dried. There was thus obtained 7-carboxy-4-(3'-methylanllino)- 
quin?.zoline (1.16 g), n-P- >280*C. 

NMR spectrum: (CD3SOCD3) 2.36 (s. 3H), 6.98 (d, IH) . 7.29 (t. IH). 
7.66 («. 2H). 8.18 (m. IH). 8.28 (d. IH). 8. 64 (s, IH) . 8.66 (d. IH). 
9.88 (s. IH); 

Elemental Analysis: Found C. 67.3; H. 4.8; N, 14.8; 
Cl6"l3*'3°2- °'^"2° ^' 67.3; H. 4.8; H, a4.71. 

Example 32 

Ethyl chloroformate (0.146 g) and triethylamine (0.162 g) 
were_added__in turn to a stiried mixture of 7-carboxy-4-(3'- 
methylanilino)quinazoline (0.3 g) and THF (5 ml). The mixture was 
stirred at ambient temperature for 1 hour. Sodium borohydride (0.123 
g) was added and the mixture was stirred at a«.bi^;.c temperature for 2 
hours. The mixture was acidified by the addition of 2N aqueous 
hydrochloric acid iind evapor^^^^^ The residue was dissolved in water 
and extracted with methylene' chloride. The aqueous phase was basified 
to pH9 by the addition of a saturated aqueous ammonium hydroxide 
solution and extracted with ethyl acetate. The organic phase was 
dried (HgSO.) and' evaporated. The residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There was thus obtained 7-hydroxymethyl-4. 
(3'-methylanilino)quina2oline (0.125 g). m.p. 175-177"C. 
HHR Spectrum: (CD3SOCD3) 2.35 (s. 3H). 4.70 (d. 2H) . 5.45 (r . IH). 
6.96 (d. IH). 7.2-7.7 (m. 5H). 8.50 (s. IH). 8.57 (s. IH). 9.64 (s. 
IH) ; 
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Elemental Analysis: Found C, 72.2; H, 5.8; 15.8; 
CjgHjjNjO requires C, 72.4; H, 5.7; N, 15. 8t. 

Kxaaple 33 

Using an analogous procedure to that describee in Example 
11, 6-anino-4-(3'-trifluoroinethylanilino)quinazoline vas reacted with 
acetic anhydride to give 6-acetamido-A-(3'-trifluoromethylanilino)- 
quinazoline in 87X yield as a solid. 

NHR Spectrum: {CDSOCO3) 2.14 (s. 3H) , 7.45 (d. IH) , 7.64 (t, Ih). 
7.78 (d, IH), 7.87 (m, IH). 8.18 (J, IH), 8.26 (s, IH). 8.60 (s, IH), 
8.73 (d, IH); 

Elemental Analysis: Found C, 58.7; H, 3.9; N, 16.1; 
Cj^HjjFjN^O requires C, 59,0; H, 3.8; N, 16. 5X. 

Eaample 34 

Using an analogous procedure to that described in Example I, 
the appropriate substituted 4-chloroquinazolioe was reacted with the 
appropriate aniline to give, as hydrochloride salts, the compounds 
described in the following table, the structures of which were 
ronfinned by proton magnetic resonance spectroscopy and by elemental 
analysis. 




Exanple 34 
Coapd. No. 



n 



M.p. 
(•C) 



6* 

-7E- 



6-nethoxy 



6-niethoxy 



6-hydroxy 



6,7-diiaethoxy 
6,7-di«ethoxy 
6V7-dliBet»- ^xy 
6»7-dimethoxy 
6,7-dinethoxy 
6,7*dimethoxy 
6,7-dii&ethoxy 



3 '-methyl 



3'-chloro 



3 '-methyl 



6-tri£luoromethyl 3 '-methyl 



3' ,4'-dlchloro 



3'-nitro 



hydrogen 



236-2A0 

150-156 
>300 



3'.chloro-A'-f luoro >2A0 



3'.chloro-4'-cyano >240 



>240 



>240 



234-236 



4 ' -chloro-3 ' -n i t ro >240 



4'.f luoro-3'-nitro >240 
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Notes 



a. The product gave the follouing analytical data: Found C, 

63.1; H. 5.2; N, 13.5; CjgH^jNjO. I.lHCl requires C. 62.9; H. 5.3, N. 
13. 8X; and the folloving characteristic NMR datas (CD3SOCD3) 2.37 (s, 
3H). 4.01 (s. 3H). 7.16 (d, IH), 7.38 (b. IH). 7.52 (s. 2H). 7.73 (». 
IH), 7.94 (d, IH), 8.43 (d, IH). 8.84 (s, IH) , 11.63 (s. IH) . 

The 4-chloro-6-niethoxyquina2oline used as a starting 
material was obtained from S-methoxyanthranilic acid using analogous 
procedures to those described in the portion of Example 1 which is 
concerned with the preparation of starting materials. 

The 5-Bethoxyanthranilic acid used as a starting material 

was obtained es follows:- 

A mixture of 5-chloro-2-nitrobenzoic acid (60.5 g) and 
thlonyl chloride (113 ml) was stirred and heate.: to reflux for 4 
hours. The mixture was evaporated. The material so obtained was 
added to a solution obtained by adding sodium (15.2 g) to methanol 
(250 r.1). The mixture was heated to leflux for 4 hours. The mixture 
was evaporated and the resido.- was partitioned between ethyl acetate 
and water. The organic layer w.s dried (MgSO,) and evaporated. The 
icsidue was purified by colu.-«i chromatography using increasingly polar 
mixtures of methylene chloride and methanol as eluent. There was thus 
obtained methyl 5-methoxy-2-nitroben2oate as an oil (22.5 g). 

A mixture of the material so obtained, lOX 
palladlum-on-charcoal catalyst (2.1 g). ethanol (200 ml) and ammonium 
formate (25.2 g) was stirred and heated to 70-C for 2 hours. The 
mixture was filtered and the filtrate vas evaporated. The residue was 
partitioned between methylene chloride and a dilute aqueous sodium 
bicarbonate solution- The organic layer was dried (MgSO^) and 
evaporated to give methyl 2-amlno-5-methoxybenzoate (15.2 g) . 

A mixture of the material so obtained, 2N aqueous sodium 
hydroxide solution (150 ml) and 1.4-dloxan (50 ml) was stirred and 
heated to 40'C for 3 hours. The bulk of the 1,4-dloxan was 
evaporated, the aqueous residue was acidified to pH4 by the addition 
of concentrated hydrochloric acid and the solution was extracted with 



- 65 



ethyl acetate. The organic phase vas dried (MgSO^) and evaporated to 
give 5-iiethoxyanthranilic acid (14.1 g). 

b. The reaction nixture vas heated to reflux for 3 hours. The 
product gave the follouing analytical data: Found C. 55.4; H, A.O; N, 
12.8; CicHjjClNaO. I.IHCI requires C, 55.2; H. 4.0; H. 12. 9X; and the 
following characteristic NMR data: (CD3SOCD3) 4.02 (s. 3H), 7.37 (m. 
IH). 7.53 (». IH), 7.67 (m, 2H). 7.95 (». 2H), 8.51 (d, IH). 8.91 (s, 
IH), 11.62 (s, IH). 

c. 6-Acetoxy-4-chloroquinazoline «as used as the appropriate 
quinazoline and the reaction mixture was heated to reflux for 2.5 
hours. The product gave the following analytical data: Found C, 
58.6; H. 5.3; N. 13.4; CjjHjjMjO. IHCl. IH^O requires C. 58.9; H. 
5.2; H. 13.72; 

and the following characteristic NMR data: 

(CD^SOCD,) 2.36 (s. 3H), 7.;4 (d, IH). 7.36 (t. IH), 7.51 (d. 2H). 
7.72 (-. IH). 7.90 (d. IH). 8.07 (d. IH). 8.78 (s. IH). 10.42 (s. IH). 

11.22 (s. IH). 

The 6-acetoxy-4-chloroquinazoline used as a siarting 

material was obtained as follows:- 

Using an analogous procedure to that described in the 
portion of Example 1 which is concerned with the preparation of 
starting materials, 5-hydroxyanthranilic acid was converted into 
6.hydroxyquina2olin-4rone. .Acetic anhydride (1.38 g) was added 
dropwise to a mixture. of 6-hydrexyquinazolin-4-one (2 g), 
triethylaaine (1.37 g) and DMF (60 ml). The mixture was stirred at 
ambient temperature for 1 hour. The mixture was evaporated to give 
6-acetoxyqul«az^lln-4.one which was reacted with thionyl chloride 
using an analogous procedure to that described in the portion of 
Example 1 which is concerned with the preparation of starting 
piaterlals. 

d. The product gave the following analytical data: Found C, 

54.1; H. 3.7; N. 11.7; CjgHjjW- IHCl requires C, 54.0; H, 3.7; N. 
11.81; 
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and the following characteristic data: (0038000^) 2.37 (s, 3H), 
7.17 (s, IH), 7.38 (t, IH). 7.51 (d, 2H) , 8.07 (m, 2H) , 8.91 («, 2H>. 

11.45 (s, IH). 

The A-chloro-6-trifluoroinethoxyqulna2oline used as a 

starting material vas obtained from 5-trif luoromethoxyanthranillc acid 

using analogous procedures to those described in the portion of 

Example 1 vhlch is concerned with the preparation of starting 

materials. 

e. The reaction mixture was heated to reflux for 2 hours. The 
product gave the following analytical data: Found C, 51.7; H, 3.7; N, 
11.1; Cj^Hj3ClFN302. IHCl requires 51.9; H, 3.8; 11. 4X; 

and the following characteristic NMR data: {CD3SOCD3) 4,01 (s, 3H) , 
4.04 (s, 3H), 7.45 (s. IH), 7.59 (t, IH). 7.84 (in, IH), 8.1 (m, IH) , 
8.51 (s, IH), 8.93 (s, IH), 11.74 (s, IH) . 

f. The reaction mixture was heated to reflux for 2 hours. The 
product gave the following characteristic NMR data: (CD3SOCD3) 4.04 
(s, 3H), 4.08 (s. 3H), 7,35 (s, IH), 7,91 (s, IH). 8.03 (d. IH) , 8.18 
(m, IH), 8.47 (d, IH), 8.74 (s, IH), 9.93 (s, IH). 

g. The reaction mixture was heated to reflux for 2 hours. The 
product gave the following analytical data: Found C. 49.7; H, 3.7; N, 
11.0; Cj6Hj3Cl2N302- IHCl requires C, 49.7; H, 3.65; N. 10. 9X; 

and the following characteristic NMR data: (CD3SOCD3) 4.01 (s, 3H), 
4.04 (S, 3H), 7.36 (s. IH), 7.74 (m, IH) , 7.83 (m, IH), 8.17 (d, IH), 
8.38 (s, IH), 8.91 (s, IH), 11.55 (s. IH). 

The reaction mixture was heated to reflux for 2 hours. The 
product gave the following analytical data: Found C, 53.1; H, 4.2; N, 
15.3; Cj^Hj^N^O^ IHCl requires C, 53.0; H, 4.2; N, 15.41; 
and the following characteristic NMR data: (CD3SOCD3) 4.0 (s, 3H), 
4.04 (s, 3H), 7.37 (s, IH). 7.75 (t, IH), 8.11 (m, IH), 8.33 (m, IH), 
8.40 (s, IH), 8.74 (m, IH), 8.88 (s, IH), 11.58 (s. IH). 



1. 



The reaction mixture was heated to reflux for 3 hours. The 
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product gave the following analytical data: Found C, 59.1; H, 5.0; N, 
12.7; CjgHj3N302- IHCl. O.SSHjO requires C, 59.3; H. 5.2; N, 13. OX; 
and the folloving characteristic NMR data: 

(CD3SOCD3) 3.99 (s. 2H), 4.02 (s, 3H), 7.1-7.6 (m. AH), 7.68-7.75 (ro, 
2H). 8.43 (s, IH). 8.80 (s. IH). 

j. The reaction mixture was heated to reflux for 2 hours. The 

product gave the folloving analytical data: Found C, 48.3; H, 3.5; N, 
13.5; 

C^^Hj^ClN^O^. IHCl requires C. 48.4; H, 3.5; N, 14. IX; 
and the folloving characteristic NMR data: 

(CD3SOCD3) 4.01 (s, 3H), 4.05 (s, 3H), 7.34 (s, IH), 7.86 (d, IH) , 
7.88 (d, IH), 8.23 (m, IH), 8.48 (s, IH). 8.64 (d, IH), 8.94 (s, IH), 
11.87 (s, IH). 

Ic. The product gave the folloving analytical data: Found C, 

50.7; H, 3.4; N, 14.2; C^^H^jFN^O^. IHCl requires C, 50.5; H, 3.7; N, 
14. 7X; and the folloving characteristic NMR data: (CD3SOCD3) 4.0 (s, 
3H), 4.04 (s, 3H), 7.40 (s, IH), 7.71 (ni, IH), 8.29 (n», IH), 8.50 (s. 
IH), 8.65 (in, IH), 8.92 (s, IH), 11.9 (broad s. IH). 

Exanple 35 

3-Methylaniline (0.123 g) was added dropvise to a stirred 
solution of 6-bronioroethyl-4-chloroquinazoline (0.3 g) in DMF (3 ml). 
The mixture was stirred at ambient temperature for 2 hours. Diethyl 
ether (10 ml) vas added and the precipitate was isolated. There vas 
thus obtained 6-bromoniethyl-4-(3 '-roethylanilino)quina2oline in 32X 
yield, m.p. ^260'C (decomposes); 

NMR Spectrum: .JOD3SOGD3) 2.37 (s, 3H), 4.98 (s, 2H), 7.17 (d, IH), 
7.39 (t, lH),>y.53 (m. 2H), 7.95 (d; IH), 8.15 (m, IH) , 8,93 (s, IH), 
8.96 (d, IH), 11.59 (broad s, IH); 

Elemental Analysis: Found C, 56.5; H, 4.6; N, 12.3; 

C,-H,,BrN^. 0.25HC1 requires C, 56.9; H, 4,3; N, 12. 4X. 
16 14 J 

The 6-bromoroethyl-4-chloroquina2oline used as a starting 
material vas obtained as described in Note g. belov Table II in 
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Example 6. 
Example 36 

Using an analogous procedure to that described in Example 7, 
6,7-dimethoxy-A-(3'-methylanillno)-5-nitroqulna2oline was reduced to 
give 5-anino-6,7-dinethoxy-A-(3'-methylanllino)quina2oline which was 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There was thus 
obtained the required product in 552 yield, m.p. 181-182*C. 
NMR Spectrum: (CD3SOCD3) 2.30 (s, 3H) , 3.70 (s. 3H). 3,86 {s. 3H), 
6-51 (s, IH). 6.86 (d, IH), 7.10 (ro, 2H), 7.19 (t, IH), 7.90 (s/lH); 
Elemental Analysis: Found C, 65.A; H, 5-9; 17.6; 
Cj^HjqN^02- O.ISH^O requires C, 65.2; H, 5-8; N, 17. 9Z. 

The 6,7-diroethoxy-4-(3'-roethylanilino)-5-nitroquina2oline 
used as a starting material was obtained as follows:- 

6,7-Diroethoxyquinazolin-A-pne (10 g) was added portionwise 
to a stirred mixture of concentrated sulphuric acid (30 ml) and furaing 
nitric acid (30 ml) which had been cooled to 0''C. The mixture was 
stirred at ambient temperature for 1 hour. The mixture was poured 
onto a mixture of ice and water (500 ml). The precipitate was 
isolated, washed with water and dried. There was thus obtained 
6,7-dimethoxy-5-nitroquina2olin-A-one (9.51 g). 

Using analogous procedures to those described in Example 1, 
the compound so obtained was converted into 6, 7-dimethoxy-4-(3 '- 
methylanillno)-5-nitroquina2oline in 71X yield, m.p. 151-155'*C. 
N«R Spectrum: (CD3SO(n)3) 2.30 (s. 3H), 3.86 (s, 3H), 4.02 (s. 3H). 
6.75 (m, 2H), 6.88 (d, IH), 7.22 (t, IH). 7.28 (s, IH), 7.85 (s, IH). 

Example 37 

Using an analogous procedure to that described in Example 7, 
except that the reaction mixture was heated to 70'C for 2 hours, 
4-(3'-methylanilino)-7-methylthio-6-nitroquinazoline was reduced to 
6-aminp-4-(3'-methylanilino)-7-methylthioquina2oline which was 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There was thus 
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obtained the required product in 22X yield, n^p. 217-218^C. 
NMR Spectrum: (00^80003) 2.33 (s, 3H), 2.59 (s, 3H). 5.34 (broad s, 
2H), 6.90 (d, IH), 7.24 (t. IH), 7.44 (s, IH), 7.50 (s, IH). 7.63 (s, 
2H), 8.47 (s, IH); 

Eleaental Analysis: Found C, 64.8; H, 5,4; N, 18.7; 
^16^16^4^ requires C, 64.8; H, 5.4; N, 18. 9X. 

The 4-(3'-inethylanillno)-7-inethylthio-6-nltroquinazoline 
used as a starting material vas obtained as follovs:- 

A mixture of 4-chloroanthranilic acid (17.2 g) and formamide 
(10 ml) vas stirred and heated to 130*C for 45 minutes and to 175'C 
for 75 minutes. The mixture was alloved to cool to approximately 
lOO^C and 2-(2-ethoxyethoxy)ethanol (50 ml) was added. The solution 
so formed vas poured into a mixture (250 ml) of ice and water. The 
precipitate vas isolated, vashed vith vater and dried. There vas thus 
obtained 7-chloroquina2o2in-4-one ( 15.3 g, 85X). 

After repetition of this reaction, 7-chloroquinazolin-4-one 
(30 g) vas added portionvise to a stirred mixture of concentrated 
sulphuric acid (60 ml) and fuming nitric acid (60 ml) vhich had been 
cooled to 0*C. The mixture vas stirred at ambient temperature for 1 
hour and then heated to llO'C for 30 minutes. The mixture vas cooled 
to ambient temperature and poured onto a mixture of ice and vater 
(IL). The precipitate vas isolated, vashed vith vater and dried. 
There vas thus obtained 7-chloro-6-nitroquina2olin-4-one (38.1 g). 

Using analogous procedures to those described in Example 1, 
the material so obtained vas converted into 

7-chloro-4-(3'-methylanilino)r6-nitroquina2oline in 59a yield, m.p. 
271-274»C. 

A portion (0.9 g) of Xhe* material so obtained vas dissolved 
in DMA (15 ral)l Sodium methanethiiolate (0.44 g) vas added and the 
mixture vas stirred at ambient temperature for 1 hour. Them mixture 
vas acidified by the addition of glacial acetic acid. The mixture vas 
evaporated and the residue vas triturated under methylene chloride. 
The solid so obtained vas partitioned betveen methylene chloride and a 
dilute aqueous ammonium hydroxide solution. The organic layer vas 
dried (MgSO^) and evaporated to give 4-(3'-methylanilino)-7-methyl- 
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thi -6-nitroquina2oline (0-473 g), n.p, 230-231'C. 

NHR Spectnua: (CD3SOCD3) 2.33 (s, 3H), 2.63 (s, 3H), 6.97 (d, IH) , 
7.28 (t, IH), 7.61 (s, IH), 7.63 (ra, 2H), 8.63 (s. IH) , 9.70 (s, IH) ; 
Elemental Analysis: Found C, 58.6; H, 4.6; N, 17.2; 
^16^14^4^2^ requires C, 58.8; H, 4.3; N, 17. IX. 

Exaaple 38 

A mixture of 7-m€thoxy-4-(3'-methylanilino)-6- 
nltroquinazoline (0.4 g), lOX palladium-on-charcoal catalyst (0.06 g). 
DMF (5 ml) and ethanol (20 ml) vas stirred under an atmosphere 
pressure of hydrogen for 5 hours, the mixture vas filtered and the 
filtrate vas evaporated. The residue vas purified by column 
chromatography on reversed-phase silica using decreasingly polar 
mixtures of methanol, vater and trif luoroacetic acid as eluent. There 
vere thus obtained in turn:- 

6-hydroxyamino-7-methoxy-4-(3'-methylanillno)quinazoline (0-038 g) , 
m.p. 130-147'C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H), 4.02 (s, 3H), 7.12 (d. IH), 
7.19 (s, IH), 7.34 (t, IH), 7.48 (ro, 2H). 8.10 (s, IK). 8.70 (s, !H) ; 
Elemental Analysis: Found C, 44,0; H. 3.5; M, 10.5; 
^16"l6^4^2' ^"2^' 2CF3CO2H requires C. 44.3; H, 3.7; N, 10, 7Z; and 
6-amino-7-roethoxy-4-(3'-methylanillno)quina2oline (0.049 g) , m.p. 

85-95»C. 

NMR Spectrum: (CD3SOCD3) 2.36 (s, 3H), 4.03 (s, 3H). 7,12 (d. IH), 
7.18 (s, IH), 7.35 (t, IH), 7.45 (m, 2H), 7.62 (s, IH), 8.69 (s. IH); 
Eleme.ntal Analysis: Found C, 52.3; H, 4.0; N, 13.0; 
Cj^Hj^N^O. I.3CF3CO2H requires C, 52.1; H. 4.0; N. 13. IX, 

The 7-methoxy-4-(3'-raethylanllino)-6-nitroquina2oline used 

as a starting material vas obtained as follovs:- . 

7-Chloro-4-{3'-methylanilino)-6-nitroquina2oline (0.35 g) 

vas added portionvise to a methanolic solution of sodium methoxide 
Iprepared by the addition of sodium (0,055 g) to methanol (5 ml)l. 
The mixture vas stirred and heated to reflux for 1 hour. A second 
portion of sodium (0.069 g) vas added and the mixture vas heated to 
reflux for 5 hours. The mixture vas evaporated and the residue vas 



purified by column chroaatography on reversed-phase silica using 
initially a 50:50:0.2 mixture of vater» methanol and trif luoroacetlc 
acid and then decreasingly polar mixtures of water » methanol and 
trifluoroacetic acid as eluent. There vas thus obtained 
7-methoxy-A-(3'-methylanilino)-6-nitroquina2oline (0.81 g), m,p, 
149-I54'C. 

Example 39 

l,2*Dibromoethane (10.9 g) vas added to a stirred mixture of 
7-hydroxy-6-methoxy-4-(3'-methylanilino)quinazoline (2.5 g), potassium 
carbonate (3.69 g) and DMF (60 ml). The mixture was stirred at 
ambient temperature for 30 minutes and then heated to 80*^0 for 2 
hours. The mixture vas evaporated and the residue vas partitioned 
between methylene chloride and vater. The organic phase was dried 
(HgSO^) and evaporated. The residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as elueht. There was thus obtained 7- (2-brorooethoxy) - 
6-methoxy-4-(3'-methylanllino)quinazoline (2.8 g)» ro.p. 86-89**C. 
NMR Spectrum: (CD3SOCD3) 2.35 (s. 3H), 3.89 (t. 2H), 3.99 (s, 3H), 
4.51 (t, 2HX,.7.21 (s, IH), 7.28 (t. IH). 7.58 (s, IH), 7.62 (d. IH), 
7.88 (s, IH), iB.46 (s, IH), 8,94 (d, IH), 9.46 (s, IH); 
EiSnental Analysis: Foimd C, 55.7; H, 5.9; N, 11.9; 
C^gH^gBr N3O2. 0.9DMF requires C, 55.5; H, 5.6; N, 11. 7Z. 

Example 40 

A mixture of 7-(2-broraoethoxy)-6-methoxy-4-(3'-methyl- 
anlllno)quinazoline (0.25 g) and aniline (4 ml) vas stirred at ambient 
temperature for 16 hours. The mixture was evaporated and the residue 
vas purified bjr^ column., chromatography using increasingly polar 
mixtures of methylene chloride and ethyl acetate as eluent. There was 
thus obtained 7-(2-anilinoethoxy)-6-methoxy-4-(3'-roethylanilino)- 
quinazoline (0.169 g), m.p. 160-162»C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H). 3.51 (m. 2H), 3.97 (s, 3H), 
4.30 (t, 2H), 6.58 (t, IH), 6.66 (d. 2H), 6.94 (d, IH). 7.12 (t, 2H) . 
7.20 (s, IH), 7.28 (t, IH), 7.58 (s, IH), 7.63 (d, IH), 7.87 (s, IH), 
8.48 (s, IH), 9.50 (s, IH); 
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Elemental Analysis; Found 69,6; H, 6.2; N, 13.6; 
^24^24^4^2* ^•^5H20 requires C, 69.6; H, 6.2; N. 13. 5X. 

Kataaple 41 

A mixture of 7-(2-bromoethoxy)-6-roethoxy-4-(3'- 
methylanilino)quina2oline (0,25 g) and morpholine (4 ml) vas stirred 
at ambient temperature for 4 hours. The mixture vas evaporated and 
the residue vas partitioned betveen methylene chloride and a dilute 
aqueous sodium bicarbonate solution. The organic phase vas dried 
(MgSO^) and evaporated. The residue vas triturated under diethyl 
ether to give 6-methoxy-4-(3'-methylanilino)-7-(2-roorphollno- 
ethoxy)quinazoline (0.198 g) , ro.p. 168-170*C. 

NMR Spectrum: (CD3SOCD3 + CD3CO2D) 2.35 (s, 3H), 3.15 (t. 3.81 

(t, 4H). 3.96 (s, 3H), 6.93 (d. lH), 7.21 (s, IH), 7.26 (t. IH) . 7.58 

(s. IH), 7.63 (d. IH). 7.84 (s, IH). 8.44 (s, IH). 9.58 (s. IH); 

Elemental Analysis: Found C, 64.3; H. 6.9; N, 13.8; 

C^^Ho^N,0,. 0.9H,0 requires C. 64.3; H, 6.8; N, 13. 6X. 
22 2o H J ^ 

Example 42 

2-Methoxyacetyl chloride (0.085 g) was added to a stirred 
solution of 7-hydroxy-6-roethoxy-4-(3'-roethylanilino)quina2oline (0.2 
g) in DMA (1 ml) and the mixture vas stirred at ambient temperature 
for 16 hours. A second portion of 2-methoxyacetyl chloride (0.085 g) 
vas added and the mixture vas heated to 45*C for 3 hours. The mixture 
vas cooled to ambient temperature and ethyl acetate (5 ml) vas added. 
The precipitate vas isolated, vashed vith ethyl acetate and vith 
diethyl ether and dried under vacuum. There vas thus obtained 
6-methoxy-7-(2-roethoxyacetoxy)-4-(3'-methylanillno)quina2oline (0.218 

g), n.p. 215-219*»C. 

NMR Spectrum: (CD3SOCD3) 2.37 (s, 3H). 3.43 (s. 3H) . 4.06 (s. 3H). 
4,45 (s. 2H), 7.16 (d. IH), 7.33 (s. IH), 7.38 (t, IH), 7.52 (n. 2H), 
8.83 (s, IH), 8.62 (s, IH); 

Elemental Analysis: Found C, 53.5; H, 5.8; N, 10.0; 
^19"l9^3^4* ^"2° requires C, 53.5; H, 5.6; 9.9X, 
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Exanple 43 

A mixture of 6-aiaino-A-(3'-inethylanillno)quinazoline (0,25 
g), benzoyl chloride (0.148 g), trlethylaraine (2 ml) and DMF (2 ml) 
vas stirred and heated to 100*C for 3 hours. A further portion of 
benzoyl chloride (0.296 g) was added and the mixture vas heated to 
100*C for a further 3 hours. The mixture was cooled to ambient 
temperature and partitioned between methylene chloride and water. The 
organic phase vas dried (HgSO^) and evaporated. The residue vas 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There was thus 
obtained 6-benzaraido-4-(3 '-methylanilino)quina2oline (0.1A2 g), m.p. 
2A3-2A5'C. 

NMR Spectrum: (CD^SOCD^) 2.34 (s, 3H), 6.95 (d. IH). 7.27 (m, IH). 
7.6 (m. 5H), 7.79 (d. IH) , 8.01 (ra, IH), 8.04 (ro. 2H), 8,52 (s, IH). 
8.90 (d, IH), 9.80 (s, IH), 10.55 (s, IH); 
Elemental Analysis: Found C, 73-2; H, 5.0; N, 15.4; 
C^jHjgN^O. O.25H2O requires C. 73.6; H, 5.2; N. 15.6X. 

Exanple 44 

A mixture of 6-aroino-4- (3 ' -methylanilino)quina2oline (0.75 
g), methyl 3-chlorof ormylpropionate (0.451 g), triethylamine (0-303 g) 
and toluene (6 ml) vas stirred and heated to reflux for 4 hours. The 
mixture was evaporated and the residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There was thus obtained 6-(3-methoxy- 
carbonylpropionaraido)-4-(3'-methylanilino)qulna2oline (0.46 g) , m.p. 

202-203'C. 

NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H), 2.68 (ro. 4H), 3.61 (s. 3H). 
6.95 (d, IH). 7,26 (t. IH) , 7.6 (s. 2H), 7.7A (d. IH), 7.84 (m. IH). 
8.52 (s\ IH), 8.70 (d. IH), 9.8 (s. IH), 10.3 (s, IH); 
Elemental Analysis: Found C, 65.3; H, 5.5; N, 14.8; 
^20^20^4^ 65.2; H, 5.5; N, 15. OX. 

Exanple 45 

A mixture of 6-amino-4-(3 '-methylanilinG)quina2oline (0.5 
g), methyl 4-chlorobutyrate (1 ml) and triethylamine (0.55 ml) was 
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stirred and heated to 100*C for 4 hours. The mixture was cooled to 
ambient teiaperature and partitioned between methylene chloride and 
vater. The organic layer vas dried (MgSO^) and evaporated. The 
residue vas purified by column chromatography using a 20:1 mixture of 
methylene chloride and methanol as eluent. Ihere was thus obtained 
6-(3-methoxycarbonylpropylamino)-4-(3'-methylanillno)quinazoline (0.32 

NMR Spectrum: (CD^SOCD^) 1.92 (m. 2H), 2.34 (s, 3H). 3.23 (p, 4H), 
3.61 (s, 3H), 6.22 (t, IH). 6.93 (d, IH), 7.18 (d, IH) , 7.25 (m. IH) . 
7.29 (t, IH), 7.6 (s, IH), 7.65 (d, IH), 8.43 (s, IH). 9.25 (s, IH). 

A mixture of the material so obtained and diphenyl ether 
(0.5 ml) vas stirred and heated to 160"*C for 3 hours. The mixture vas 
cooled to ambient temperature and partitioned between methylene 
chloride and water. The organic phase was dried (MgSO^) and 
evaporated. The residue vas purified by column chromatography using a 
20:1 mixture of methylene chloride and methanol as eluent. There was 
thus obtained 4-(3'-methylanilino)-6-(2-oxopyrrolidin- l-yI)quinazoline 
(0.053 g), m.p. 212-215*C. 

NMR Spectrum: (CD3SOCD3) 2.15 (m, 2H), 2.3S (s, 3H), 2.59 (t. 2H). 

4.01 (t, 2H), 7.02 (d, IH) , 7.30 (t. IH), 7.6 (ro. 2H) , 7.8 (d, IH). 

8.24 (d, IH), 8.55 (s, IH), 8.60 (ra, IH). 9,88 (s. IH) ; 

Elemental Analysis : "Found C, 64.8; H, 5.0; N» 14.9; 

Cj^H^gN^O. O.75CH2CI2. O.5H2O requires C, 64,4; H. 5.4; N. 14. 6^. 

Example 46 

Phenyl isocyanate (0.193 g) vas added to a stirred mixture 
6-amino^("3^-methylMiiinb)q^^ i ne ( 0 , 39 g ) and THF ( 1 5 ml ) 

vhich had been cooled to -2*C. The mixture was stirred at 5'C for 10 
minutes and then allowed to warm to ambient temperature. The mixture 
vas evaporated and the. residue vas purified by column chromatography 
using a 20:1 mixture of methylene chloride and methanol as eluent. 
There vas thus obtained 4-(3'-methylanilino)-6-(3-phenylureido)- 
quinazoline (0.335 g), m.p. 224-226'C, 

NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H). 6.94 (d, IH). 7.01 (ro. IH). 
7.28 (m, 2H), 7.30 (t, IH), 7.51 (m, 2H), 7,62 (m. 2H), 7.73 (d. IH), 
7.92 (m, IH), 8.46 (d, IH) . 8.49 (s. IH). 8,90 (s. IH), 8.94 (s, IH), 
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9,75 (s, IH); 

Elemental Analysis: Found C, 65.2; H, 5,5; N, 17.2; 
^22^19^5^* 2H2O requires C, 65.2; H, 5.7; N, 17,31. 

Exanple A7 

A solution of sodium cyanate (0.195 g) in vater { 3 ml ) vas 
added to a stirred solution of 6-araino-4-{3'-methylanilino)quinazoline 
(0.25 g) in water (5 ml) and acetic acid (0.1 ml). The mixture vas 
stirred at ambient temperature for 2 hours. The mixture vas 
evaporated and the residue vas purified by column chromatography on 
reversed-phase silica using initially a 30:70:0,2 mixture and then a 
45:55:0.2 mixture of methanol, vater and tr if luoroacet ic acid as 
eluent. There vas thus obtained 4- ( 3 ' -methylanilino) -6-ureido- 
quinazoline (0.0A7 g) , m.p. >230*C (decomposes). 

NMR Spectrum: (CD^SOCD^) 2.36 (s, 3H), 6.18 (s, 2H), 7.12 (d, 151). 

7.36 (m, my, 7.48 (m, 2H), 7,79 (d, IH) , S.Ol ^m. IH). 8.65 id, 1::), 

8.75 (s, IH). 9.11 (s, IH). 11.12 (s. IH); 

Elemental Analysis: Found C, 48,3; H, 4.1; N, 15.4; 

C-^H,cNcO. lH-,0, 1.3CF^C0^H requires C. 48,6; H 4.0; N, 15. 2Z. 

Example A3 

Benzyl chloride (0.378 g) vas added to a stirred mixture of 
7-hydroxy-6-niethoxy-4-(3'-methylanilino)quina2oline (0.281 g) , 
potassium carbonate (0,414 g) and DMA (4 ral). The mixture vas stirred 
at ambient temperature for 10 minutes and then heated to 60**C for 1 
hour. The mixture vas evaporated and the residue vas purified by 
column chromatography using initially methylene chloride and then a 
100:3 mixture of .'nethylene chloride and methanol as eluent. There vas 
thus obtained 7-ben2yloxy-6-methoxy-4- (3 ' -methylaniiino)quinnzoline 
(0.225 g), m.p. 203-205-C. 

NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H), 3.97 (s, 3H), 5.28 (s. 2H), 
6.93 (d, IH), 7,27 (t, IH). 7.28 (s. IH) , 7,22-7.55 (m. 5H), 7.58 {s, 
IH), 7.63 (d. IH), 7,87 (s, IH) , 8.44 (s, IH), 9.41 (s, IH) ; 
Elemental Analysis: Found C, 74,0; H, 5-8; N, 11. 1; 
^23"21^3°2 ^^^"^"S ^» 7^.^i H, 5.7; N, 11. 3X. 



Exaaple A9 

Isopropyl bromide (0.2A6 g) vas added to a stirred mixture 
of 7-hydroxy-6-roethoxy-A-(3 '-raethylanilino)quina2oline (0.281 g) , 
potassiun carbonate (0.414 g) and DH.\ (3 ml). The mixture vas stirred 
at anbient temperature for 30 minutes and then heated to 70*C for 1 
hour. The mixture vas partitioned betveeri ethyl acetate and vater. 
The organic phase vas dried (MgSO^) and evaporated to give 
7-isopropoxy-6-methoxy-A-(3'-;nethylanilino)quinazoline (0,28 g) , m.p, 
218-22l»C. 

NMR Spectrum: (CD3SOCD3) 1.36 (d, 6H), 2.34 (s, 3H), 3.94 (s, 3H), 

4.83 (ro, IH), 6.94 (d, IH), 7.17 (s, IH), 7.27 (t, IH), 7.57 (s, IH), 

7.64 (d, IH), 7,82 (s, IH), 8.43 (s, IH); 

Elemental Analysis: Found C, 69,4; H, 6.7; 12.0; 

C,„H^,N-,0^. 0,3H-0. O.lEtOAc requires C. 69.0; H, 6.6; N, 12. 4Z. 
1 V 2 1 J i ^ 

Example 50 

Ethyl iodide (0,624 g) vas added to a stirred mixture of 
6, 7-dihydroxy-4-(3 ' -methylani lino)quina2pl ine (0.534 g) , potassiiun 
carbonate (0,828 g) and DMA (10 ml). The :«ixture vns heated to SO^C 
for 2 hours. A second portion of ethyl iodide (0.62^ g) vas added a::d 
the mixture vas heated to 60**C for 2 hours. The mixture vas 
evaporated and the residue vas purified l-.y colui?.:) chromatogrr.p^iy xisiiig 
initially methylene chloride and then increasingly polar mixtures of 
methylene chloride and methanol as eluent. There vas thus obtained 
6,7-diethoxy-4-(3'-roethylanillno)quina2oline (C.2fa g), ra.p, 
178-180»C. 

NMR Spectrum: (CD3SOCD3) 1.43 & 1.44 (2 t's, 6H), 2,34 (s, 3H) , 4.2 

(m. 4H), 6,92 (d, IH). 7.14 (s. IH), 7.26 (t.. IH) , 7.57 (s. IH), 7.63 

(d. IH), 7.82 (s, IK), 8.42 (S, IH); 

Elemental Analysis: Found C, 69.1; H, 6,6; N, 12.2; 

^19"21^3^2* ^-^^"2^ requires C, 68.7; H, 6.6; N. 12. 6r. 

Example 51 

2-Bromoethyl methyl ether (0.834 g) vas added to a stirred 
mixture of 6, 7-dihydroxy-4- (3 ' -methylani lino)quina2olihe (0,534 s)» 
potassium carbonate (0.828 g) and DMA (10 ml). The mixture vas 
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stirred at ambient temperature for 16 hours. The mixture uas 
evaporated and the residue was partitioned between ethyl acetate and 
vater. The organic layer vas dried (MgSO^) and evaporated. The 
residue vas purified by column chromatography using increasingly polar 
mixtures of methylene chloride and methanol as eluent. The gum so 
obtained vas dissolved in ethyl acetate (A ml) and acidified by the 
addition of a saturated solution of hydrogpn chloride in diethyl 
ether. The precipitate vas isolated. There vas thus obtained 
6.7-di-(2-methoxyethoxy)-A-(3'-methylanilino)quina2oline hydrochloride 

(0.292 g), m.p- 218-220''C. 

NMR Spectrum: (CD3SOCD3) 2.3A (s, 3H), 3.36 (s, 611), 3.75-3.8 (m, 

AH),. 4.1-A.5 (m, AH), 7.1A (d, IH) , 7.37 (t, !H), 7. AO (s, IH) . 7-^3 

(m, 2H;, 8.35 {s, IH), 8.79 (s. IH) ; 

Elemental Analysis: Found C, 59 . 8 ; H , 6. A ; N . 9 . 9 ; 

H^rN^O,. IHCl requires C, 60.0; H. 6.2; N, 10. OZ. 
21 25 3 A 

Example 52 

1,2-Dibromoethane (0.376 g) vas added to a stirred mixture 
of 6,7-dihydroxy-A-(3'-methylanilino)quina=oiine (0.53A g). -potassiuin 
carbonate (0.828 g) and DMA (20 ml). The mixture vas heated to lOO^C 
for 30 minutes." The mixture vas evaporated and the residue vas 
purified by colujnn chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There vas thus 
obtained 6. 7-ethylenedioxy-A- ( 3 ' -methylanil ino) quinazoline (0.23 g), 

m.p. 223-22C'»C. 

NMR Spectrum: (CD3SOCD3 ) . 2 . 3A (s, 3H), A. AO (s. AH), 7.1A (d, IH) , 
7.17 (s. IH), 7.26 (t. IH), 7.66 (m. 2H), 8.10 (s, IH), 8.A3 (s, IH), 
9.38 (s, IH); 

Elemental Analysis: Found- C, 67.5; H, 5.1; N, 13.0; 

^I7"l5^3^2* O-^^^a^- 0.25EtOAc requires C, 67,2; H, 5.5; N, 13. IX. 

Example 53 

A mixture of 6-bromomethyl-A- ( 3 ' -methylani lino )quinazoline 
(0.A15 g) and roorpholine (2 ml) vas stirred and heated to 60*'C for 2 
hours. The mixture vas cooled to ambient temperature and the 
precipitate vas isolated. The solid so obtained vas partitioned 
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between methylene chloride and water. The organic phase vas washed 
with brine, dried (MgSO^) and evaporated. There was thus obtained 
6-morpholinomethyl-A-(3'-methylanilino)quinazoline (0.195 g), m.p. 

191-193*C. 

NMR Spectrum: (CD3SOCD3) 2,34 (s, 3H). 2.49 (t, AH), 3.62 (t, AH), 
3.69 (s, 2H), 6.96 (d, IH), 7.29 (t. IH) , 7.69 (m, 2H), 7.7A (d, IH), 
7.85 (m, IH), 8.A5 (s, IH) , 8,55 (s, IH), 9.71 (s, IH) ; 
Elemental Analysis: Found C, 71.2; H, 6.8; N, 16.2; 
^2o"22^A^ requires C, 71.2; H, 6.6; N, 16.61. 

Exanple 5A 

A mixture of 6-bromomethyl-A- ( 3 ' -methylanilino ) quinanol ine 
(0.3 g), aniline (0.085 g) and DMA (5 ml) was stirred and heated t;o 
80**C for 2 hours. The mixture was evaporated and the residue was 
purified by column chromatography using increasingly polar mixturors of 
methylene chloride and methanol as eluent. There was thus obtained 
6-anilinomethyl-A-(3 '-methylanilino)quina2oline as an oil (0.25'4 z; , 
which was dissolved in ethyl acetate. A saturated solution of 
hydrogen chloride in diethyl ether was added and the precipitate r.o 
formed vas isolated. There was thus obtained 6-anil inonie thy i - ^- ( 3 ' - 
methylanilino)quinazoline dihydrochlor ide, m.p. 216-221^C. 
NMR Spectrum: (0035000^) 2.30 (s, 3H). A.45 (s. 211), 6.6 (t, lii). "-7 
(d, 2H), 7.05 (d, IH), 7.08 (d. IH) , 7.10 (d. IH) , 7.31 (r^., IH), 7-5 
(ro, 2H), 7.88 (d, IH), 8.06 (m, IH), 8.83 (s. IH). 9.02 (s. lil); 
Elemental Analysis: Found C, 60. A; H, 5-8; N, 12.9; 
^22^20^4- I.33H2O requires C, 60. A; H, 5.6; N, \2,BZ. 

Example 55 

Sodium methoxide (0.073 g) was added to a stirred mixture of 
6-broraomethyl-A-(3'-methylanilino;quinazoline (0.3 g) and r:ethanol (5 
ml). The mixture was stirred at ambient temperature for 2 hours. The 
mixture was evaporated and the residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There was thus obtained 
6-methoxymethyl-A-(3'-methylanilino)quinazoline as a gum (0.0A5 g) . 
NMR Spectrum: (CD3SOCD3) 2.36 (s, 3H), 3.39 (s, 3H), A . 62 (s, 2H) . 
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7.07 (d, IH), 7.35 (t, IH), 7.58 (s, 2H), 7.82 (d, IH), 7.92 (d, IH), 
8.65 (s, IH), 8.76 (s, IH). 

Exanple 56 

A mixture of 6-bromoriethyl-4- (3 '-niethylanilino)quinazoline 
(0.5 g) and 2-roethoxyethanol (2.5 ml) vas stirred and heated to 80*C 
for 2 hours. The mixture was cooled to ambient temperature and 
partitioned between methylene chloride and vater. The organic phase 
vas washed with brine, dried (MgSO^) and evaporated. The residue was 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There was thus 
obtained 6- (2-methoxyethoxymethyl ) - A- ( 3 ' -methylanilino )quina2oline as 

an oil (0.211 g). 

NMR Spectrum: (CD^SOCD^) 2.3A (s. 3H). 3.27 (s, 3H). 3.53 (m, 2H), 
3.63 (m, 2H), A. 67 (s, 2H) , 6.96 (d, IH), 7.28 (t, IH). 7,7 (in, 2H), 

7.8 (m, 2H), 8.5 (s, IH), 8.57 (s, IH), 9.8 (s, IH); 
Elemental Analysis: Found C, 68.5; H, 6.8; N, 12.5; 
C^gH2jN302 requires C. 68.6; H, 6.7; \2,6X, 

Example 57 

Sodiujn methanethiolate (0.1^1 g) was added to a stirred 
mixture of 6-bronioraethyl-A- (3 ' -methylanil ino )quinazoline (0.6 g), 
triethylamine (0.203 g) and DHF (2 ml). The mixture was stirred at 
ambient temperature for A hours. The mixture was evaporated and the 
residue vas purified by column chromatography using increasingly polar 
mixtures of methylene chloride and ethyl acetate as eluent. There vas 
thus obtained an oil vhich vas triturated under a mixture of hexane 
and diethyl ether to give A- (3 ' -methylanilino) -6-raethylthiGmethyl- 
quinazoline (0.205 g), ra.p. 13A-136"C. 

NMR Sp'--ctrum: (CD3SOCD3) 2.01 (s, 3H), 2.3A (s, 3H), 3.88 (s, 2H), 
6.97 (d, IH), 7.28 (t, IH), 7.6 (m, 2H), 7.75 (d, IH), 7.83 (m, IH) , 
8. 45 (d, IH), 8.58 (s, IH), 9.8 (broad s, IH); 
Elemental Analysis: Found C, 69.7; H, 5.8; N, 14.2; 
^I7"l7^3^' O.lC^Hj^ requires C, 69,5; H, 6.1; N, 13. 8X. 
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Exanple 58 

Triethylainine (0.1 ml) uas added to a stirred mixture of 
6-bromoroethyl-A-(3'-inethylanilino)quina2oline (0.33 g) , benzenethiol 
(0.11 g) and DMA (2 ml). The mixture vas stirred at ambient 
temperature for 5 hours. The mixture vas evaporated and the residue 
vas purified by column chromatography using increasingly polar 
mixtures by methylene chloride and ethyl acetate as eluent. There vas 
thus obtained A-(3'-methylanilino)-6-phenylthioroethylquina2oline 
(0.155 g), in.p- 1A5-1A8**C. 

NMR Spectrum: (CD3SOCD3) 2.3A (s, 3H), A.Al (s, 2H), 6.96 (d, IH). 
7.24 (t. IH), 7.3 (s, 5H), 7.65 (m. 2H) , 7.72 (d. IH), 7.86 (m, IH), 
8.54 (d. IH), 8.55 (s. IH). 9.73 (s, IH); 
Elemental Analysis: Found C, 73.7; H, 5.3; N, 11.5; 
C22HJ9N3S requires C, 73.9; H. 5 . ; N, 11. BX. 

Exapple 59 

Succinyl dichloride (0.207 g) vas added to a mixture of 
6-amino-A-(3'-methylanilino)quina2oline (0.32 g), tr it-Tihy Inmlne '0.123 
g) and toluene (5 ml). The mixture vas stirred and heated to reflux 
for 2 hours. The mixture vas evaporated and the residue vas purified 
by column chromatography using Ujcreasingly polat fixtures of 
methylene chloride and methanol as eluent. There vas thus obtained 
4-(3'-methylanilino)-6-(2,5-dioxopyrrolitiin-l-yl)quina2oline (0.082 
g), ro.p. >150**C. 

NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H), 2.90 (s, AH), 6.93 (d, IH), 
7.28 (t, IH), 7.61 (d/2H), 7.75 (m, IH), 7.88 (d, IH), 8.50 (d, IH), 
8.64 (s, IH), 9.95 (s, IH); 

Elemental Analysis: . Found C, 64.9; H, 5.2; H, 15.2; 

C,«H,.N,0^. O.AHCl; O.AaLOH requires C, 6A.8; H, 5,0; N, 15. 6X. 
19 16 A 2 J 

Exanple 60 

3-Chloroacetyl chloride (0.A73 g) vas added to a mixture of 
5_ajnino-A-(3'-methylanilino)quina2oline (I g), tr iethy lamine (0.423 g) 
and DMF (5 ml). The mixture uas stirred and heated to 50*C for 2 
hours. The mixture vas evaporated and the residue vas purified by 
column chromatography using increasingly polar mixtures of methylene 
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chloride and methanol as eluent. There was thus obtained 
6-(2-chloroacetajiiido)-A-(3 '-methylanilino)quina2oline (0.775 g), m.p. 

>290*C. 

NMR Spectrum: (CD^S0CD3) 2.32 (s, 3H), A. 33 (s, 2H). 6.9A (d, IH) , 
7.'>5 (t, IH), 7.6 (m, 2H). 7.75 (d, IH), 7.8A (m. IH) , 8.50 (s, IH), 
8.68 (d, IH), 9.80 (s, IH), 10.57 (s, IH); 
Elemental Analysis: Found C, 62.6; H. A. 5; N, 17.1; 
C^^Hj^ClN^O requires C, 62.5; H, A. 6; N, 17.11. 

Exanple 61 

Sodium cyanoborohydride (0.2 g) vas added porcionvise to a 
mixture of 6-amino-A- ( 3 ' -methylani lino)quina2oline (0.5 g) , 
formaldehyde (37Z solution in uater, 0.8 ml) and acetonitrile (15 
The mixture uas stirred at an^bier.c temperature for 45 minuter.- The 
mixture vas neutralised by the addition of glacial acetic acid and 
evaporated. The residue vas partitioned betveen methylene chloride 
and 2N aqueous sodium hydroxide. The organic phase vas dried (MgSO^.j 
and evaporated. The residue vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and i-ieihanol 
as eluent. There vas thus obtained 

6-dimethylamino-A-(3'"methylanilino)quina2oline (0.237 g), m.p. >200°C 
(decomposes). 

NMR Spectrum: (CD^SOCD^) 2.33 (s, 3H), 3.06 (s, CH). 6.95 (d, IH), 
7.26 (t, IH), 7.A1 (s, IH), 7,A8 (d, IH). 7.6 (m, 2H), 7.65 (d, IH), 
8.37 (s, IH), 9.5 (s, HI); 

Elemental Analysis: Found C, 71.2; H, 6.3; N, 19. A; 

C,nH,oN, . O.AH-0 requires C, 71.5; H, 6.6; N, 19. 6Z. 
1 7 18 A . ^ 

Example 62 

Using an analogous , procedure to that described in Example 
39, except that DMA vas used in place of DMF and that the reaction 
mixture vas heated to 80^*0 for A hours, 

6-hydroxy-A- (5 ' -methylanilino)quinazoline vas reacted vith 
1,2-dibromoethane to give 

6-(2-bromoethoxy)-A-(3'-riethylanilino)quinazoline in A7Z yield, m.p. 
129-135"C. 
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NMR Spectrum: (CD^SOCD^) 2.35 (s, 3H) , 3.92 (t, 2H), 4.52 (t. 2M). 

6.95 (d. IH), 7.28 (t, IH), 7.53 (m, IH). 7.63 (m, 2H), 7. 74 (d. IH), 

7.96 (d, IH), 8,A9 (s, IH) , 9.52 (s, IH); 
Elemental Analysis: Found C, 57.5; H, 4.2; N, 11.5; 
C,-,H,.BrN^O requires C, 57.0; H, 4.5; N, 11. 7Z. 

1 / 1 o J 

Exanple 63 

The procedure described in Example 62 vas repeated except 
that 2-bromoethyl methyl ether vas used in place of 1 , 2-dibromoethane. 
There was thus obtained 

6-(2-pethoxyethoxy)-4-(3'-methylanilino)quinazoline in 52r yield, m.p. 
177-179**C. 

NMK Spectrum: (CD.JCQD^) 2.35 (s, 3H) , 3.36 (s, 3H). 3.76 (t. 2\i } , 
4.29 (t, 2H), 6.95 (d. IH), 7.28 (m, IH), 7.51 (m. IH), 7.62 {s, lii). 
7,65 (d. IH). 7.72 (d, IH). 7.95 (d, IH), 8.49 ; 
Elemental Analysis: Found C, 69.4; H, 6.2; N, 13.2; 
CioHiqN^O.. O.IH.O requires C, 69.4; H, 6.2; N, 

Example 64 

Dimethylamine gas uas led into a stirred soliirioii of 
6-(2-bromoethoxy)-4-(3'-methylanilino)quinazoline (0.237 g) in DMA (5 
ml) and the mixture vas stirred at ambient temperature tor 16 hours. 
The mixture vas evaporated and the residue vas purified by coli:~n 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There vas thus obtained 

6-(2-dimethylaminoethoxy)-4-(3'-methylanilino)quina:oline hydrobroir.ide 
(0.177 g), m.p. 83-86«C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H) , ?.5 (s, 6H), 3.09 <t. 2:!), 4.35 

(t, 2H). 6.96 (d, IH), 7.29 (m, IH), 7.50 (m, IH), 7.62 (m, 2H). 7.64 

(d, IH), 7.98 (d, IH), 8.49 (s, IH), 9.54 (s, IH); 

Elemental Analysis: Found C, 56.6; H, 5.9; N, 13.6; 

C,^H^-,N,0. IHBr requires C, 56.6; H, 5.7; N, 13.9a. 
19 22 4 

Example 65 

Sodium cyanide (0.121 g) and triethylarr.; ne (0.303 g) vere 
added in turn to a mixture of 



- 83 - 



6-brorooroethyl-4-(3'-niethylanllino)quinazoline (0.3 g) and DMA (5 ml). 
The mixture vas stirred at ambient temperature for 16 hours. The 
mixture vas evaporated and the residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There vas thus obtained 

6- cyanomethyl-A-{3'-niethylanilino)quinazu2ine as a solid (0.08A g). 
NMR Spectrum: (CD3SOCD3) 2,3^ (s, 3H), (s. 2H), 6.98 (d, IH). 
7.29 (t, IH), 7.61 (m, 2K), 7.83 (s. 2H). 8.56 <s, IH), 8.62 (s, IH); 
Elemental Analysis: Found C, 72.7; H, A. 9; N, 19.6; 

C,,K,,N, . 0.33H^O requires C, 72.8; H, 5.2; N, 20.01. 

17 lA 4 

Example 66 

Di-(l-imida2olyl) ketone (0.A21 g) vas added to a fixture of 

7- carboxy-A-(3'-methylanilino)quinazoIine (0.558 g), THF (AO nil) and 
DMF (20 ml). The mixture vas stirred and heated to AO°C for 90 
minutes. The mixture vas cooled to 5^*0 and dimethylnmine vas led into 
the mixture for AO minutes. The mixture vas evaporaced and rr.c 
residue vas triturated under vater. The solid so obtained uas 
isolated and dried. There vas thus obtained 7 - (N,N-dinethy 1 - 
carbamoyl)-A-(3'-methylanilino)quina2oline (0.55 g), ni.p. 207-209°C. 
NMR Spectrum: (CD3SOCD3 + CD3CO2D) 2.35 (s, 3H), 2.96 (s, 3H). 3.07 
(s, 3H), 7. OA (d, IH), 7.32 (t. IH), 7.63 (m, IH). 7.66 (s. 2H) , 7.82 
(d, IH). 8.60 (d, IH), 8.6A (s, IH); 

Elemental Analysis: Found C, 69.6; H, 5.8; N, 18.1; 

C,oH,^N,0. 0.2H^O requires C, 69.3; H, 5.9; N, 18. Ki. 

18 18 A _ ^ 

Example 67 

Using an analogous procedure to that described in Example 1, 
A-chloro-6-nJorpholinoquinazoline vas reacted vith 3-pethylaniline to 
give A-(3'-methylanilino)-6-morpholinoquina2oline hydrochloride in IhX 
yield, ro.p. 276-278"C, 

NMR Spectrum: (CD3SOCD3) 2.38 (s, 3H), 3.A1 (ro, AH). 3.82 (m, AH). 
7.18 (d, IH), 7,38 (ro, IH) , 7. AS (s, IH), 7.50 (d, IH), 7.87 (s, 2H), 
8.08 (s, IH), 8.75 (s, IH) ; 

Elemental Analysis: Found C, 63.9; H, 6.0; N, 15. A; 
C^^HjqN^O. IHCl requires C, 6A.1; H. 5.9; N. 15.8'>C. 
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The 4-chloro-6-morpholinoquina2oline used as a starcinj^ 
material vas obtained as follovs:- 

A mixture of 5-chloro-2-nitroben2oic acid (20.2 g) and 
morpholine (50 ml) vas stirred and heated to reflux for 3 hours. The 
mixture vas evaporated. Water (100 ml) vas added and the mixture vas 
acidified to pH2 by the addition of concentrated hydrochloric acid. 
The precipitate vas isolated, vashed vith vater and dried. There vas 
thus obtained 2-nitro-5-morpholinoben2oic acid (2A.3 g). 

A mixture of a portion (10 g) of the material so obtained, 
lOX palladium-on-charcoal catalyst (1 g) and DMA (150 ml) vas heated 
to AO*C and stirred under an atmosphere of hydrogen for 4 hours. The 
mixture vas filtered and the filtrate vas evaporated- The residue v;,s 
triturated under diethyl ether to give 5-morphul inoanthrani 1 i c aci.i 
(6.05 g). 

A mixture of a portion (5.5 g) of the m3terial so obtnii>:! 
and formamide (20 ml) vas stirred and heated to 17Ci"(: for ''4 hours. 
The mixture vas cooled to ambient temperature anc! t he prec i p i t .i Ct- v:i.s 
isolated, vashed in turn vith formamide. ethyl acetate and diethyl 
ether and dried. There vas thus obtaine<J &-iaorpi;oHi:nt^uiiiar.t.)l iii- -^-oi-v? 
(A. 8 g), m.p. 270-273*>C.. 

Phosphoryl chloride (0.66A g) vas added to a stirred mixture 
of 6-morpholinoquinazoline (0.5 g), N .N-din;ethyian : I ine ( 0 . 7 i j;} 
toluene (10 ml). The mixture vas heated to reflux for 1 hour. T::e 
mixture vas cooled to ambient temperature, diluted vith toluene {25 
ml) and extracted vith dilute aqueous ammonium chloride sol-.tion. Z\:*j 
organic phase vas dried (HgSO^) and evaporated. The residue vas 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There vas thus 
obtained A-chloro-6-morpholinoquina2oline as a solid (0,52 g). 

Example 68 

A mixture of 4-chloro-6, 7-dimethoxyquina2oline {0.4A9 g) , 
1,3-phenylenediamine (0.A33 g) and THF (16 ml) vas stirred and heated 
to reflux for 20 hours. The mixture vas cooled to ambient 
temperature. The precipitate vas isolated, vashed vith diethyl ether 
and dried. There vas thus obtained 4-(3 '-aminoaniiinb)-6, 7-dimethoxy- 
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quinazoline hydrochloride (0-367 g), m.p. 242-2A3*'C. 
NMR Spectrum: (CD^SOCD^) 3.97 (s, 3H), A-0 {s, 3H), 6.64 (rn, IH), 
6.95 (d, IH), 7.02 (d, IH) , 7.16 (t, IH), 7.87 (s, IH), 8.25 (s, IH) , 
8-72 (s, IH), 10.99 (broad s, IH); 

Elemental Analysis: Found C, 57.6; H, 5.0; N, 16. A; 
^16^16^4*^2' O.IH^O requires C, 57.4; H, 5.2; 16. 7Z. 

Exanple 69 

Using an analogous procedure to that described in Example 
68, 4-chloro-6, 7-dimethoxyquina2oline vas reacted with 3-aminophenol 
to give 4-(3 '-hydroxyanilino)-6, 7-dimethoxyquina2oline in 92X yield, 
ra.p. 256-257**C. 

NMR Spectrum: 3.98 (s, 3H), 4.02 (s, 3H). 6.75 (m, IH), 7.1? (d, !H), 

7.14 (d, IH), 7.25 (t, IH), 7.42 (s, IH), 8.37 (s, IH), 8.80 (s. iH), 

9.5 (broad hump, IH), 11.4 (broad s, IH); 

Elemental Analysis: Found C, 57,1; H, 4.8; N. 12.1; 

^16^15^3^3* O.25H2O requires C, 56.8; H. 4.9; N, 12. 4X. 

Example 70 

A mixture of 4-chloro-6-piperidinoquina2ol ine (0.371 g ) , 
3,4-dichloroaniline (0.243 g), isopropanol (3 inl) and THF (4 ml) vas 
stirred and heated to reflux for 3 hours. The mixture vas alloved to 
cool to aribient temperature. The precipitate was isolated, vashed 
vith THF and diethyl ether and dried. There vas thus obtained 
4-(3' , 4'-dichloroanilino)-6-piperidinoquina2oline hydrochloride (0- 33 1 
g, 54X), o.p. >280**C. 
-^NMR Spectrum: (CD^SOCD^) 1.68 (m, 6H), 3.49 (m, 4H), 7.7-8.0 (m, 5H), 
8.13 (s, IH), 8.81 (s, IH); 

Elemental Analysis: Found C, 56.4; H, 4.7; N, 13.6; 
Cj^HjgCljN^. 0-9HC1 requires C, 56.3; H, 4.7; N. 13.87:. 

The 4-chloro-6-piperidinoquina2oline used as a starting 
material vas obtained as follovs:- 

A mixture of 5-chloro"2-nitroben2oic acid (13.7 g), 
piperidine (27 ml) and DMA (100 ml) vas stirred and heated to 120**C 
for 18 hours. The mixture vas evaporated. The residue vas dissolved 
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in vater and the solution vas basified to pHlO by the addition of 2U 
aqueous sodium hydroxide solution. The solution vas extracted vith 
ethyl acetate. The aqueous layer vas acidified to pH2 by the addition 
of concentrated hydrochloric acid and extracted vith ethyl acetate. 
The organic layer vas dried (MgSO^) and evaporated to give 
2-nitro-5-piperidinoben2oic acid (16-25 g), m, p . 1 30- 1 AO**C. 

A mixture of a portion (10 g) of the material so obtained, 
lOX palladium-on-charcoal catalyst (1 g) and DMA (150 ml) vas heated 
to AO*C and stirred under an atmosphere of hydrogen for 4 hours. The 
mixture vas filtered and the filtrate vas evaporated. There vas tlais 
obtained 5-piperidinoanthranilic acid as an oil (12.1 g) vhich vas 
used vithout further purification. 

A mixture of the material so obtained and forma::iide (50 ml) 
vas stirred and heated to HO^C for 90 minutes. The mixture vas 
alloved to cool to ambient temperature. The precipitate vas 
vashed vith formamide and vith diethyl ether and driud. There vas 
thus obtained 6-piperidinoquina2olin- A-one (5.95 g). ii.p. 160- lOO*".:. 

Phosphoryl chloride (5.37 g) vas added to a r.tirred ;r.i:<t i:e 
of 6-piperidinoquinazoline (A g), N ,N-dimethylani line '3.31 ij.} 
toluene (70 ml). The mixture vas heated to reflux for 2 houri;. Iho 
mixture vas allovec* to cool to ambient temperature, diluted vith 
toluene (80 ml) and extracted vith dilute aqueous arrjr.oniuni chloriiie 
solution. The organic phase vas dried (MgSO^) and evaporated. The 
residue vas purified by column chromatography using increasingly polar 
mixtures of methylene chloride and ethyl acetate as eluent. There vas 
thus obtained 4-chloro-6-piperidinoquina2oline as a solid (2.01 g). 

Example 71 

A mixture of 7-roethylaraino-4- (3 ' -methylanilir.o ) -6- 
nitroquinazoline (1 g), lOZ palladium-on-charcoal catalyst (0.1 g) and 
DHA (20 ml) vas stirred and heated to 50*^0 under an atmoisphere of 
hydrogen for 3 hours. The mixture vas cooled to ambient tenperature 
and filtered. The filtrate vas evaporated and the residue vas 
partitioned betveen methylene chloride and aqueous ammonium hydroxide 
solution. The organic phase vas dried (HgSO^) and evaporated. The 
residue vas purified by column chro-.atography using increasin£iy polar 
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mixture of methylene chloride and methanol as eluent. There vas thus 
obtained 6-amino-7-methylamino-A- (3 ' -methylanilino)quina2ol ine (G. 056 
g, 62), m.p. 229-232*'C. 

NMR Spectrum: (CD3SOCD3) 2.31 (s, 3H) , 2,86 (d, 3H), 5.10 (broad s, 
2H), 5-98 (broad s, IH), 6.65 (s, IH), 6.8A (d, IH), 7.20 (m, IH), 
7.32 (s, IH), 7.60 (d, IH), 7.62 (s. IH) , 8-29 (s, IH), 9.10 (broad s 
IH); 

Elemental Analysis: Found C, 65,9; H, 5.8; N, 23.8; 

^16"l7^5' 0-^"2°' O.I5CH2CI2 requires C, 66.2; 5.9; N, 23.72. 

The 7-raethylamino-A- (3 ' -methylanilino ) -6-nitroquina2oline 
used as a starting material vas obtained as follovs:- 
A mixture of 

7-chloro-4-(3'-inethylanilino)-6-nitroquina2oline (10.5 g) , an 
ethanolic solution of methylamine (302 veight/volume ; 100 nil) ar.d 
ethanol (100 ml) vas stirred at ambient temperature for 16 hours- Th 
mixture vas evaporated to give the required starting material vhich 
vas used vithout further purification. 

Exanple 72 

Tert-butyl nitrite (0,051 g) vas added tc a mixture of 
6-ainino-A-(3'-methylanilino)-7-niorpholinoquina2oliRe (0.167 z) ^-'^-^ 
(5 ml) vhich had been heated to 65*C. The mixture vas heated to 65°C 
for 30 minutes. A second portion (0.051 g) of tert -butyl nitrite vas 
added and the mixture vas stirred at ambient . temperature for 65 hours 
The mixture vas evaporated and the residue vas purified by 
reversed-plvase column chromatography using a 60:40:0.2 mixture of 
methanol, water and trif luoroacetic acid as eluent. There vas thus 
obtained A- (3 '-methylanilino) -7-morpholinoquina2oline (0.066 g, A12), 
m.p. 227-229'C. 

NMR Spectrum: (CD3SOCD3) 2.33 (s. 3H), 3.50 (m, AH), 3.82 (m, AH), 
6.93 (d, IH), 7.1A (d, IH), 7.56 (d, IH), 7.57 (s, IH), 7.59 (m. IH), 
8.A9 (d, IH), 8,75 (s, IH), 10.93 (broad s, IH), 

The 6-araino-A-(3 ' -methylanilino) -7-morpholinoquina2olir.e 
used as a starting material vas obtained as follovs:- 
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A mixture of 7-chloro-A- ( 3 ' -methylani lino) -6-ni tro- 
quinazoline (1 g) and morpholine (0.306 ml) vas stirred and heated to 
70*C for 3 hours. The mixture vas evaporated and the residue vas 
triturated under methylene chloride. There vas thus obtained 
A-/3'-methylanilino)-7-raorpholino-6-nitroquina2oline (1.02 g) , m.p. 

212-215'C. 

NWR Spectrum: (CD3SOCD3) 2,3A (s, 3H), 3,11 (t. AH). 3.7A (t, AH), 
6.97 (d, IH), 7.28 (t, IH), 7.31 (s. IH). 7-62 (s, IH) . 7.6A (d, IH), 
8.58 (s, IH), 9.19 (s, IH), 9.90 (broad s, IH); 
Elemental Analysis: Found C, 55.7; H, 16. A; N, A, 7; 
^19"l9^5^3' 0-^^^"2^^2 ^^^"ires C, 55. A; H, 16. A; N, A. 6::. 

Using an analogous procedure to that described in F-xa:-ple 70 
except that the reaction vas conducted at ambient teriperature . 
A-(3 '-methylanilino) -7-roorpholino-6-nitroquina2oline vas reduced to 
give 6-amino-A-(3'-methylanilino-7-morpholinoquina2oline in «i8X yield, 
m.p. 211-213'C. 

NMR Spectrum: (CD3SOCD3) 2.32 (s, 3H). 2.98 (m, AH), 3.8^ (m, ) , 
5.2A (broad s, 2H) , 6.92 (d, IH). 7.13 (s. Ul) . 7.25 {Z. IH) . ^-^^^^ is, 
IH), 7.62 (d, 2H), 8.38 (s, IH). 9.37 (broad s, iH); 
Elemental Analysis: Found C, 67,7; H, 6. A; N. 20.5; 
^19"21^5° requires C, 68.0; H, 6,3; N, 20.9Z. 

Exanple 73 

Using an analogous procedure to that described in Examplei I 
except that the reaction mixture vas heated to reflux for 2 hours, the 
appropriate A-chloroquinazoline vas reacted vith the appropriate 
aniline to give, as hydrochloride salts (unless othervise stated), the 
compounds described in the folloving table, the structures of vhich 
vere confirmed by proton magnetic resonance spectroscopy and by 
elemental analysis. 
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6-piper idino 


3' 


-methyl 


230-232 



Notes 



3^ The product, obtained initially as the hydrochloride salt, 

vas converted into the corresponding free base as follous. The salt 
vas treated uith a mixture of methylene chloride and IN aqueous sodium 
hydroxide solution. The mixture vas filtered and the solid so 
isolated vas.vashed vith a 10:1 mixture of methylene chloride and 
methanol and dried. There uas thus ob-.ained the required free base, 
m.p. >240»C; 

NMR Spectrum: (CD3SOCD3) 3.9 7 (s. 3H). 4.0 (s, 3H), 7.22 (s, IH), 

7.55 (ra. IH), 7,62 (m, IH). 7.83 (s. IH), 8.16 {m, IH), 8.38 (m, IH), 

8.56 (s. IH), 9.67 (broad s, IH;; 

Elemental Analysis: Found C, 66.0; H, A. 6; H, 18.0; 
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C H .N,0^. 0.2H^0 requires C, 65.9; H, 4.7; N, 18. U. 
17 14 4 2 <t 

b. The product gave the following analytical data: Found C, 
58.3; H, 5,0; N. 11.2; CjqHj7N303, IHCl. O.SH^O requires C. 58.6; H, 
5.2; N, 11. 4X; and the folloving characteristic NMR data: 2.62 (s, 
3H), 3.99 (s, 3H), 4.04 (s, 3H), 7.43 (s. IH), 7.62 (m. IH). 7.90 (m. 
IH), 8.05 (in, lH)/8.29 (m, IH), 8.47 (s. IH) , 8.84 { s , IH) , 11.74 
(broad s> IH). 

c. The product, obtained initially as the hydrochloride salt, 
vas converted into the corresponding free base as follows. The salt 
vas partitioned between ethyl acetate and IN aquecis sodiu-T, hydroxide 
solution. The organic phase was washed with brine, dried (M^SO^) an-i 
evaporated. Thu residue was purified by colujnn chromatography using a 
19:1 mixture of methylene chloride and methanol a:: eluent. There vas 
thus obtained the required free base, m.p. >24C=*C; 

NMR Spectrum: (CD3SOCD3) 3.82 (s, 6H). 7.05-7.3'. (m, 3H), 7.72 (s, 
IH). 8.21 (5, IH), 9.34 (broad s, IH); 

Elemental Analysis: Found C, 60.6; H, -.1; N, 13. - ; ^v^- 1 3^2"3^2 
requires C. 60.6; H, 4.1: N. 13. 2Z. 

The product gave the following analytical data: I-ound C, 
67.8; H, 6.9; N, 15.3; C^o^22^^' 1.03 HCl requires C, 67.4; H, 6,5; N, 
15.71; and the f ollowing^character istic NMR data: (CD3SOCD3) 1.63 (m, 
6H), 2.35 (s, 3h/, 3.45 (n», 4H), 7,13 (d, IH). 7,36 (n. IH) . 7.45 (n, 
2H)! 7.75 (d, IH), 7.84 (in. IH). 8.69 (s, IH). 8.88 (d. IH). 11.2 
(broad s, IH). 

Example 74 

A mixture of 4-chloro-6, V-dimcthr.xyquinazoline (0,674 g), 
1,2-phenylenediainine (0.649 g) and THF (24 ml) was Jtirred and heated 
to reflux for 40 hours- The mixture was cooled to ambient 
temperature. The precipitate was isolated, washed with diethyl ether 
and dried. There was thus obtained 4- (2 ' -aminoani lino) -6 . 7- 
dimethoxyquinazoline hydrochloride (0.83 g. 83X). n.p. 24l-243*C. 
NMR Spectrum; (CD3SOCD3) 3.98 (s, 6H) . 6.68 (m. IH) , 6.87 (d, IH), 
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7.12 {n., 2H), 7. AO (s, IH), 8.29 (s, IH), 8.68 (s, IH), 11.05 (bro.id 
s, IH); 

Elemental Analysis: Found C, 57.9; H. 5.2; N, 16.6; 

C,^H,,N,0,. IHCl requires C, 57.7; H, 5.15; H. 16.82. 
16 Id ^ ^ 

Example 75 

Using an analgous procedure to that described in Example 7A, 
A-chloro-6.7-dimethoxyquina2oline vas reacted vith 
l,A-phenylenedianiine to give A-(4'-aminoanilino)-6,7-diirethoxy. 
quinazoline hydrochloride in 85X yield, m.p. 27A.276**C. 
NMR Spectrum: (CD3SOCD3) 3.95 (s, 3H), 3.98 (s. 3H), 6.7-5 (d, 2H). 
7.35 (s, IH). 7.38 (d. 2H), 8.25 (s, IH). 8,67 (s. IH) . 11.05 (broad 
s, IH); 

Elemental Analysis: Found C. 57,6; H. 5.0; ». 16.9; 

C H ,N,0^. IHCl requires C, 57.7; H, 5-15; N, 16.8':C. 
1 6 1 6 A 

Exanple 76 

Sodium cyanoborohydride (0.013 g) vas added to a mixture of 
6-amino-A-{3'-methylanilino)quinazoline (0.5 g). formaldehyde (37U 
solution in vater, 0.16 ml) and DMA (5 ml). The mixture vas stirred 
at ambient temperature for 1 hour. The mixture vas neutralised by the 
addition of glacial acetic acid. The mixture vas evaporated and the 
residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and methanol as eluent. There vas thus 
obtained 6-methylanino-4-(3'-methylanilino)quinaz.>line (0.15 g, 282). 
m.p. 99-102»C. 

NMR Spectrum: (CD3SOCD3) 2.3A (s, 3H). 2.85 (d, 3H), 6.32 (q. IH). 
6.96 (d. IH), 7.20 (d, IH), 7.28 (m. 2H), 7.5A (d. IH). 7.6 (a, 2H), 
8.48 (s, IH), 9.52 (broad s, IH); 

Elemental Analysis: Found C, 70,8; H, 5.9; N, 20.5; 

C H,,N.. O.AH-0 requires C, 70.7; H, 6.2; N, 20. 6Z. 
1 o 1 6 ^ ^ 

Exanple 77 

A mixture of 6-aroino-«-(3'-methylanilino)quina2oline (0.05 
g), benzaldehyde (0.02 ml) and methanol (5 ml) vas stirred and heated 
to reflux for 1 hour. The mixture vas cooled to ambient temperature 
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and sodiura borohydride (0,0076 g) vas added portionuise. The mixture 
was stirred at ambient temperature for 16 hours. The mixture vas 
evaporated and the residue vas purified by column chromatography using 
a A:l mixture of methylene chloride and ethyl acetate as eluent. 
There vas thus obtained 6-ben2ylamino-A-(3 '-methylanilino)quina2oline 
(0.068 g). 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H). A. 36 (d, IH). 6.67 (t, IH), 

6.93 (d, IH), 7.2-7.7 (m, IIH), 8.33 (s, IH). 9.26 (broad s, IH); 

Elemental Analysis: Found C, 77.3; H, 6.1; N, 16.0; 

ConHnnN, . 0.125H-,0 requires C, 77.1; H, 5,9; 16. Aa. 
22 20 A ^ 

Example 78 

DMA (3 ml) vas saturated vith dimethylanine f^as and 
6- (2-chloroacetamido) -A-(3 '-methylanilino)quinazoline (0.2 g) vas 
added. The mixture vas stirred at ambient: temperature for !8 hours. 
The mixture vas evaporated and the residue vas purified by colujnn 
c.iromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There vas thus obtained 6- ( 2-di!r.ethyl- 
aminoacetamido)-A-(3'-methylanilino)quinazoline (0. 127 62'4), .-.p. 
1A6-1A8»C. 

NMR Spectrum: (CD3SOCD3) 2.32 (s, 9H), 3.1A (s, 2H), 6.9A (d, IH), 
7.26 (t, IH), 7.65 (iiu 2H), 7.75 (d, IHj. 8-13 (m, IH). 3.53 (s, IH). 
8.61 (d, IH), 9.6A (broad s :.l), 9.89 (broad s, IH); 
Elemental Analysis: Found C, 67.7; H, 6.5; N, 20.6; 
^19^21^5^ requires C, 68.0; H, 6.3; N, 20. 9*^. 

Example 79 

Using an analogous procedure to that described in Example 11, 
A-(3'-aminoanllino)-6,7-dimethoxyquina2oline hydrochloride vas reacted 
vith acetic anhydride. The crude product vas purified by column 
chromatography using a 150:8:1 mixture of methylene chloride, methanol 
and ammonia as eluent. There vas thus obtained 

A-(3 '-acetamidoanilino)-6, 7-dimethoxyquina2olinc in A7Z yield, m.p. 
252-255**C. 

NMR Spectrum: (CD3SOCD3) 2.06 (s, 3H) , 3.9A (s, 3H), 3.96 (s, 31!), 
7.18 (s, IH), 7.27-7.35 (m, 2H), 7.A5 (m, IH), 7.37 (s, IH), 8.06 (s. 
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IH), 8.A5 (s, IH), 9.5 (broad s, IH). 9.9 (broad s. IH) ; 
Elemental Analysis: Found C, 62.9; H, 5.5; N, 16.1; 
C,qH,oN,0^. 0.25H»0 requires C, 63.1; 5. A; N, 16. 3X. 

Exanple 80 

A mixture of A-(3'-aminoanilino)-6,7-dimethoxyquinazoline 
hydrochloride (0.083 g), benzoyl chloride (0.042 g) , triethylamine 
(0.101 g) and DHF (1.5 ml) was stirred at ambient temperature for 20 
hours. The mixture vas evaporated and the residue vas purified by 
column chromatography using a 100:8:1 mixture of methylene chloride, 
methanol and ammonia as eluent. There vas thus obtained 
4-(3'-benzamidoanilino)-6, 7-dimethoxyquina2oline (0.15 g, 151), m.p. 

239-2A2*C. 

NMR Spectrum: (CD3SOCD3) 3.92 (s, 3H), 3.96 (n. 3H), 7.18 (s, IH), 

7.34 (t. IH), 7,45-7.63 (m, 5H), 7.87 (s, IH) , 7.96 (m, 2H). 8.26 (t. 

IH), 8.45 (s, IH), 9.52 (broad s. IH), 10.29 (broad s, !!); 

Elemental Analysis: Found C. 65.9; H, 5.3; N, 13.0; 

C H N C. 0.3CH.0H. 0.75H-0 requires C, 66.1; H, 5.4; 13.21. 
23 20 4 3 J ^ 

£xa=5ole 81 

The following illustrate representative pharmaceutical dosage 
fcrr-s containing the con;poi:r.d of forniula I, or a 

pharniaceutically-acceptable ualr thereof (hereafter conipound X), for 
therapeutic or prophylactic use in humans: 



Tablet I my^/tabler 

Corapound X. 100 

Lactose Ph. Eur 182.75 

Croscarinellose sodium 12.0 

Maize starch paste (5^1 u/v paste) 2.25 

Magnesium stearate 3.0 

Tablet II mg/tablet 

Compound X 

Lactose Ph. Eur.. 223.75 

Croscarmellose sodium 6.0 

Maize starch ^5.0 

Polyvinylpyrrolidone (5X v/v paste) 2.25 

Magnesium stearate..... ^-^ 

Tablet III mg/tablet 

Compound X 

Lactose Ph. Eur.... 93-25 

Croscarmellose sodium ''♦•^ 

Maize starch paste (5X v/v paste). 0.75 

Magnesium stearate ^-O 

Capsule mp;/capsule 

Compound X ^0 

Lactose Ph. Eur 488.5 

Magnesium stearate 

Injection I (.50 m^/ml) 

Compound X 5.0:c u/v 

IM Sodium hydroxide solution 15.05: v/v 

O.IM Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 ^-^X u/v 

Water for injection to lOOX 
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(f) Injection II 10 my/nl) 

Compound X 1.01 v/v 

Sodium phosphate BP 3.6X v/v 

O.IM Sodium hydroxide solution 15. OZ v/v 

Vater for injection to lOOX 



(g) 



Note 



Injection III HmyVml , bu ff ered to pH6) 

Compound X • O-^^ 

Sodium phosphate BP 2.26a v/v 

Citric acid v/v 

Polyethylene glycol AOO 3.5X v/v 

Uater for injection to lOOX 



The above f oiniulations may be obtair.ed by conventional 
procedures veil knovn in the pharmaceutical art. The cablets (a)-{c) 
may be enteric coated by conventional means, for exar::pie to provide a 
coating of cellulose acetate phthalate. 
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e claLxas defining tho invention nrc os toMows: 



A quinazoline derivative of the formula I 




therein m is 1. 2 or 3 and each is independor.tly hydroxy, arr.ir. 
carboxy, carbamoyl, ureido. ( 1 - AC) alkoxycarbonyl , 

N-{l-AC)alkylcarbamoyl. N, N-di - I ( 1 -AC) alV:yi ] carbanoyl , hycroxyar^i 
( l-AC)alkoxyamino, (2-AC)alkanoyl6xyaminQ , tr i f luoromethoxy , 
(l-AC)alkyl, (l-AC)alkoxy, ( 1-3C) alkylenedioxy , ( I - AC ) alkylami ao , 
di-I { l-AC)alkyllamino, pyrrolidin- 1-yl , piperidino, morpholino. 
piperazin-l-yl, A-( l-AC)alkylpiperazin- 1-yl , ( I - AC) alVrylthio . 
( I-AC)alkylsulphinyl, ( 1- AC)alkylsulphonyi , halogeno- ( i - AC) alkyl 
(other than tri f luoromethyl) , hydroxy- ( 1 -"^Cjalkyl , 
{2-AC)alkanoyloxy-(l-AC)alkyl, ( I-AC)alkoxy- ( l-AC)alkyi. 
carboxy-(l-AC)alkyl, ( 1 -AC)alkoxycarbonyl- ( 1 - AC )alkyl . 
carbanioyl-(l-AC)alkyl, N- ( l-AC)alkylcarbamoyl- ( l-AC)alkyl . 
N,N-di-I( l-^C)alkyllcarbanioyl-(l-AC)alkyl. amino- ( 1 -AC) alkyl . 
7l-AC)alkylainino-(l-AC)alkyl, di- I ( l-AC)alkyllamino- (l-AC)alkyl, 
piperidino-( l-AC)alkyl, morpholino- ( I- AC)alkyl , 

pipera2in-l-yl-(l-AC)alkyl. A-( l-AC)alkylpipera2in- l-yl- ( l-4C)ai; 
hydroxy-(2-AC)alkoxy.(l-AC)alkyl, ( 1 -AC) alkoxy- ( 2-AC)alkoxy- 
{l-AC)alkyl, hydroxy- {2-AC)alkylamino- ( 1 -AC) a) kyl , 
{l.AC)alkoxy-(2-AC)alkylainino-(i-AC)alkyl, ( I -AC)alkylthio- 
( l-AC)alkyl, hydroxy-( 2-AC)alkylthio- ( 1 -AC) alkyl , 
(l-AC)alkoxy-(2-AC)alkylthio-(l-AC)alkyl, phenoxy- ( I -AC)alky 1 , 
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anilino-( l-AC)alkyl, phenylthio- ( 1 -AC ) alkyl , cyano- ( I -AC) alVtyl , 
halogeno-(2-4C)alkoxy, hydroxy-(2-AC)alkoxy , 
(2-AC)alkanoyloxy-(2-AC)alkoxy, ( l-AC)alkoxy- ( 2-AC)alkoxy , 
carboxy-( l-AC)alkoxy, { l-AC)alkoxycarbonyl- ( I -AC) alkoxy , 
carbamoyl- (l-AC)alkoxy, N-{ l-AC)alkylcarbamoyl-( l-AC)alkoxy, 
N,N-di- I ( l-AC)alkyll carbamoyl- (l-AC)alkoxy. amino- ( 2-AC)alkoxy , 
(l-AC)alkylamino-(2-AC)alkoxy, di- (( 1 -AC)alkyl ) amino- ( 2-AC)alkoxy , 
{2-AC)alkanoyloxy, hydroxy- ( 2- AC) alkanoyloxy , 
( l-AC)alkoxy-(2-AC)alkanoyloxy, phenyl-( l-AC)alkoxy, 

phenoxy-(2-AC)alkory, anilino- (2- AC) alkoxy , phenylchio- ( 2-AC)alV:oxy , 
piperidino-(2-AC)alkoxy. morpholino- ( 2-AC)alkoxy . 

pipera2in-l-yl-(2-AC)alkoxy, A- ( l-AC) alkylpiperazin- 1-yl- ( 2-AC)alkovy 
halogeno-(2-AC)alkylamino. hydroxy- ( 2- AC) alkylamino, 
(2-AC) alkanoyloxy- ( 2- AOalkylamino, { I - AC) ;^ Ikoxy- ( 2-AC) alky lamino . 
carboxy-( l-AC)alkylamino, ( 1.4C>alkoxycarbonyl- ( 1 -AC)alkylamino , 
carbamoyl-( l-AC)alkylamino. N- ( 1 -AC) alkylcarbamoy 1- ( I - AC) alkyla.-ni v.o . 
N,N-di- I ( 1 -AC) alkyl] carbamoyl- ( I- AC) alky lamino, 
amino-(2-AC)alkylamino, ( 1 -AC).ilkylamino- ( 2 - .C) alkylamino , 
di-I ( l.AC)alkyllamino-{2-AC)alkylamino, 
phenyl- (l-AC)alkylamino, phenoxy- (2-AC)alkylamino, 
anilino- (2- AC) alkyla.-nino, phenylthio- ( 2- AC ) alky lamino , 
(2-AC)alkanoylamino, ( i -AC) alkoxycarbony lamino , 
(l-AC)alkylsulphonylaraino, benzamido, benzenesulphonamido, 
3-phenylureido, 2-oxopyrrolidin- 1 -yl , 2 , 5-dioxopyrrolidin- I -yl , 
halogeno-(2-AC)alkanoylamino, hydroxy- (2- AC) alkanoylamino, 
(l-AC)alkoxy-(2-AC)alkanoylamino, carboxy- ( 2-AC)alkanoylamino, 
( l-AC)alkoxycarbonyl-(2-AC)alkanoylamino, 

carbamoyl-{2-AC)alkanoylamino, N- ( 1-AC) alkylcarbamoyl- ( 2-AC)allcanoyl 
amino, N,N-di- I ( l-AC)alkyl 1 carbamoyl- ( 2-AC)alkanoylamino , 
amino- (2-AC)alkanoylamino, ( l-AC)alkylamino- ( 2-AC)alkanoylamino or 
di-|(l-AC)alkyllamino-(2-AC)alkanoylamino, and vherein said benzamid 
or benzenesulphonamido substituent or any anilino, phenoxy or phenyl 
group in a substituent may optionally bear one or tuo halogeno, 
(l-AC)alkyl or (l-AC)alkoxy substituents ; 
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n is 1 or 2 and each R2 is independently hydrogen, hydroxy, halogeno. trifluoromelhyl. 
amino, nilro. cyano. (1-4C)alkyl. (1-4C)alkoxy. {1-4C)alkylamino. di-[(1-4C)alkyl]anr.ino. 
(1-4C)alkylthio, (1-4C)aIkylsuIphinyl or {1-4C)alkyisuIphonyl; or a pharnnaceulicaiiy- 
acceptable salt thereof; except that 4-(4'-hydroxyanilino)-6-methoxyquinazoline, 4-(4'- 
hydroxyanilino)-6.7-methylene-dioxyquina2oIine. 4-(4'-hydroxyanilino)-6.7,8-trimethoxy- 
quinazoline. 4-(4*-methoxyanilino)-8-methoxyquinazoline. 4-{4'-chloroanilino)-8- 
methcxy-quinazoline. 8-hydroxy-4-{4'-methoxyaniiino)quinazoline. 4-(4*-chloroanilino)-8- 
hydroxyquinazoline, 6-amiho-4-(4*-aminoaniIino)quinazoline. 4-anilino-6-methyl- 
quinazoline or the hydrochloride salt thereof and 4-anilino-6,7-dimethoxyquinazo!ine or 
the hydrochloride salt thereof are excluded. 
2. A quinazoline derivative of the formula I 




wherein R'- m and n are as defined in claim 1 and each is indc-penden:!y hydrcner.. 
hydroxy, halogeno. Irifluororr.ethyl. amino, nitro. cyano, (1-4C)a!kyl. (1-4C)3ikoxy. (1- 
4C)alkylamino. di-l(1-4C)alkyl]amino. (1-4C)alkylthio. (1-4C)aikylsulphinyl. (1- 
4C)alkylsulphonyl. (2-4C)aIk3noylamino. (2-4C)alkariOyl and benzamino. and wherein 
said benzamido group may optionally bear one or Kvo halogeno. (1-4C)alkyl or (1- 
4C)alkoxy substituents; 
or a pharmaceutically acceptable salt thereof; 
except that 

4-(4'-hydroxyanilino)-6-methoxyquinazoline. 4-(4'-hydroxyanilino)-6.7-methylene-dioxy- 
quinazoline. 4-(4'-hydroxyanilino)-6.7.8-trimethoxyquinazoline. 4-(4'-methoxy-sni!ino)-8- 
methoxyquinazoline. 4-(4*-chloroanilino)-8-methoxy-quinazoline. 8-hydroxy-4-(4'- 
methoxyanilino)quinazoline. 4-(4*-chloroanilino)-8-hydroxyquinazor!ne. 6-amino-4-(4-- 
aminoaniiino)quinazoline. 4-anilino-6-methylquina2o:ine or the hydrochloride salt 
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thereof and 4-anilino-6.7-dimethoxyquinazoline or the hydrochloride salt thereof are 
5 excluded. 

3. A quinazoline derivative of the formula I as claimed in claim 1 wherein m is 1 . 2 or 3 
and each is independently hydroxy, amino, carboxy, carbamoyl, ureido. (1- 
4C)alkoxycarbonyl. N-(1-4C)alkylcarbamoyl, N.N-di-I(1-4C)alkyl]carbamoyl, (1-4C)alkyl. 
(1-4C)alkoxy, (1-3C)alkylenedioxy, (1-4C)alkylamino. di-[(1-4C)alkyl]amino, (1- 
10 4C)alkylthio, (1-4C)aikylsulphinyl. (1-4C)alkylsulphcnyl. halogeno-(1-4C)3lky! (other 
than trifluoromethyl). hydroxy-(1-4C)arKyl. (2-4C)aIkanoyloxy-(1-4C)aikyl, (1 -4C)3lkoxy- 
(1-4C)alkyl, carboxy-(1-4C)alkyl. (1-4C)alkoxyc3rbcnyl-(1-4C)aiky!. carbamoyl-CI- 
4C)alkyl. N-{1-4C)alkylcarbamoyl-(1-4C)alkyl, N.N-di-[(1-4C)alkyll 
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carbamoyl- ( l-^C)alkyl, amino- ( l-AC)alkyl , 

( l-AC)alkylamino-(l-AC)alkyl, di- | ( 1 -AC) alkyl ) anino- ( 1 -AC) alky 1 . 
piperidino- ( 1 -AC)alkyl , morpholino- ( 1- AC) alkyl , 

piperazin-l-yl-( l-AC)alkyl, A- ( 1-AC) alkylpiperazin- l-yl- ( 1 -AC) a Ikyl , 

hydroxy-(2-AC)alkoxy-( l-AC)alkyl, ( I -AC )alkoxy- ( 2- AC)alkoxy- 

( l-AC)alkyl , hydroxy- (2 -AC) alky laniino-( 1 -AC) alky 1, 

( l-AC)alkoxy- (2-AC)alkylarTiino-( l-AC)alkyl, ( 1 -AC) alkyl thio- 

( l-AC)alkyl • hydroxy-(2-AC)alkylthio-( l-AC)alkyl, 

( l-AC)alkoxy- (2-AC)alkylthio- ( I -AC) alkyl, halogeno- ( 2- AC)alkoxy . 

hydroxy- ( 2- AC)alkoxy , { 2- AC)alkanoyloxy- ( 2-AC)alkoxy , 

( l-AC)alkoxy- (2-AC)alkoxy, carboxy-( l-AC)alkoxy , 

( l-AC)alkoxycarbonyl-( l-AC)alkoxy, carbarJoyl-( I --^C ) alkoxy , 

N- ( l-AC)alkylcarbamoyl-{ l-AC)alkoxy. N , H-di - | ( I - AC ) alV-.y 1 J ca vbar-.oyl - 

( l-AC)alkoxy, amino- ( 2-AC)alkoxy , ( 1 - AC) alky l.imino- ( 2 - AC) a Ikoxy , 

di - I ( I -AC) alkyl ) amino- ( 2- AC)alkoxy , halogeno- ( 2 - AC) a Iky lam i no . 

hydroxy- ( 2- AC ) alkylamino , ( 2- AC)alkanoyloxy- ( J- AC ) a Iky lam i no , 

( l-AC)alkoxy- (2-AC)alkylamino, carboxy-( l-AC)alkylamino, 

( l-AC)alkoxycarbonyl-( l-AC)alkylainino, carbamoyl-! I - AC ) alkyl.i- i no, 

N- ( l-AC)alkylcarbamoyl-( l-AC) alkylamino , 

N,N-di- ( ( 1 - AC) alkyl ] carbamoyl- ( 1-AC) alkylamino , 

amino-(2-AC)alkylamino, ( 1-AC) alkylamino- ( 2- AC)alkylamino , 

di - I ( 1-AC) alkyl) amino- (2- AC) alkylamino , ( 2- AC)alkanoy lamino , 

( l-AC)alkoxycarbonylamino, ( 1-AC) alkyl sulphonyl amino , benzamido » 

benzenesulphonamido, halogeno-(2-AC)alkanoylamino , 

hydroxy- ( 2- AOalkanoylamino, ( l-AC)alkoxy- ( 2-AC)alkanoylainir.o. 

carboxy-{2!-^C)alkanoylamino, ( l-AC)alkoxycarbonyl- ( 2- AC) alkancy larair.o* 

carbamoyl- (2- AC) alkanoylaraino, N- ( l-AC)alkylcarbamoyl- ( 2-AC) alkanoyl- 

amino, N,N-di-I ( 1-AC) alkyl lca-barooyl-( 2- AC)alkanoylamino, 

aroino-(2-AC)alkanoylamino, ( l-AC)alkylamino- (2-AC)alkanoylamino or 

di-| (l-AC)alkyllamino-(2-AC)alkanoylamino, and uherein said bensamido 

or benzenesulphonamido substituent may optionally bear one or rvo 

halogeno, ( l-AC)alkyl or ( l-AC)alkoxy subst i tuencs ; 

n is I or 2 and each is independently hydrogen, hydroxy, halogeno, 
trifluoromethyl, amino, nitro, cyano, {l-AC)alkyl, ( l-AC)alkoxy , 
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( l-AC)alkylamino» di- j ( 1 -AC) alkyl ) amino , ( l-AC)alkyl thio . 

( l-AC)alkylsulphinyl or ( l-AC)alkylsulphonyl ; 

or a pharmaceutically-acceptable salt thereof; 

except that 4- ( A '-hydroxyanilino)-6-methoxyquinbzoline , 

4.(4' _hydroxyanilino)-6, 7-methylenedioxyquina2oline , 

A - ( A ' -hydroxyanilino)-6, 7 ,8-trimethoxyquina=oline, 

A - { A ' -methoxyanilino) -8-methoxyquina2oline . 

A - ( A ' -chloroanilino) -S-niethoxyquinazoline , 

8-hydroxy- A - ( A ' -methoxyanilino)quinazoline , 

A- ( A ' -chloroanilino)-8-hydroxyquina2oline, 

6- amino- A - ( A ' -aminoani lino) qui nazol ine , A-anil ino-S-methylquii-iazol ine 
or the hydrochloride salt thereof and A-ani 1 ino-6 , 7-dimethoxy- 
quinazoline or the hydrochloride salt thereof arc excluded. 

4. A quinazoline derivative? of the formula I as claimed in 

claim 1 -herein m is 1 or 2 and each is independently hydroxy, 
amino, carboxy, ( 1-AC) alkoxycarbonyl , ( l-AC)alkyl, { I -AC) alko::y , 
( l-3C)alkylenedioxy, ( l-AC) alkylamino , di- [ i I -AC) alky 1 ) amino , 
( l-AC)alkylthio, ( l-AC)alkylsulphinyl , ( 1 - AC )alkylsulphonyl , 
hydroxy- ( l-AC) alkyl, ( l-AC) alkoxy- ( l-AC )alkyl , amino- ( l-AC) alkyl , 
( l-AC)alkylamino-( l-AC)alkyl, ci- (( 1 -AC) alky 1 1 amino- ( i-AC)alkyl. 
hydroxy- (2- AC )alkoxy, ( l-AC)alkoxy- { 2-AC) alkoxy , car boxy- ( l-AC)alko:-:y, 
( l-AC)alkoxycarbonyl-{ l-AC)alkoxy, ( 2-AC)alkanoylamino , 
V l-AC)alkylsulphonylais\no, benzamido or benzenesulphonamido , and 
unerein said last 2 substltuents may optionally bear one or tvo 
halogeno, {l-AC)alkyl or (l-AC)alkoxy subs ti tuents ; 

n is 1 or 2 and each is independently hydrogen, hydroxy, halogeno, 

trifluoromethyl, amino, nitro, cyano, (l-AC)alkyl, ( 1 -AC )alkoxy , 

( l-AC)alkylamino, di- ( ( l-AC)alkyl J amino , ( 1 -AC)alkylthio , 

( l-AC)alkylsulphinyl or ( l-AC)alkylsulphonyl : 

or a pharmaceutically-acceptable salt thereof; 

except chat A- ( A ' -hydroxyani lino ) - 6-methoxyquinazol ine , 

4- ( 4 ' -hydroxyani lino) -6 i 7 -me thy lenedioxyqui nazol ine, 

4- ( 4 ' -methoxyanilino) -8-methoxyquinazol ine , 
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4 - ( A ' -chloroanil ino) -S-methoxyquinazol ine . 
8 -hydroxy- A- ( A ' -methoxyanilino )quinazoline, 



4_( 4 ' -chloroanilino)-8-hydroxyquinazoline, 

6-amino- A - ( A ' -aminoani i inc • ;uina2oline , A-anilino-6-riethylquina = ol ine 
or the hydrochloride salt thereof and A-ani lino-6 , 7-dimetho:<y- 
quinazoline or the hydrochloride salt thereof are excluded. 



claim I and subject to the provisos stated in claim I 

vherein m is I, 2 or 3 and each is independently hydroxy, amino, 

ureido, methoxycarbonyl , ethoxycarbony 1 , hydroxyamino , 

tri f luoromethoxy , methyl, ethyl, methoxy, ethoxy, propoxy. isopropoxy, 
butoxy, nethylenedioxy , ethylenedioxy , methy lamino . ethylamino. 
dimethy lamino , diethylamino , piperidino, rr.orphol ino . methylthio , 
ethylthio, bromomet^-j 1 , dibromomethyl , mechoxymethyl , 
piperidinomethyl , morphol inomethyl , pi peraz in- I -y?mcchyl , 
methoxyethox>"TOethyl, methylthiomethyl , 2-hydroxyethylthiomethy 1 , 
anilinomethyl, phenylthiomethyl , cyancmethyl . 2-bromoethoxy . 

2- hydroxyethoxy , 3-hydroxypropoxy » 2-niethoxyethoxy, 2-ethoxy£thc::y , 

3- methoxypropoxy , 3-ethoAypropoxy , methoxycarbonylmethoxy , 
ethoxycarbonylmethoxy, carbamoylmethoxy , 2 -dimethy laminoethoxy , 
2-diethylaminoethoxy, 2 -metnoxyacetoxy , benzyloxy, 2-anil inoethoxy , 
2-piperidinoethoxy, 2 -morphol inoethoxy , 2- ( piperazin- 1-yl )ethoxy , 
2-hydroxyethylamiho, 3-hydroxypropylamino , 2-methoxyethylamino , 
2-ethoxyethylamino, 3-methoxypropylaraino, 3-ethoxypropylamino , 

2- dimethylaminoethylaroino, 2-diethyl aminoe thy lamino , 

3- dimethylaroinopropylaraino, 3 -die thy laminopropy lamino , acetamido, 
propionamido, benzamido, 3-phenylureido , 2 -chloroacetamido , 
2-oxopyrrolidin-l-yl, 2-hydroxyacetamido , 2-methoxyacetamido or 
2-ethoxyacetamido; 

n is 1 or 2 and each is independently hydrogen, fluoro, chloro, 

bromo, tri f luoromethyl , nitro, cyano, metliyl or ethyl; 

or a pharmaceutically-acceptable salt thereof: 

except that A- ( A ' -chloroani lino) -8-methoxyqu inazol me and 



5. 



A quinazoline derivative of the formula I as claimed in 




n i n riii mf iai j ir itf i i M' yi n i rn mry i r T i mnrrn ■■ . 
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A- ( 4 '-chloroan:.lino)-8-hydroxyquina2ol "ine are excluded. 

6. A quinazolir.e derivative of the formula I as clained in 

claim 1 and subject to the provisos stated in claim I 
vherein (R^^^j *s 6-hydroxy, 7-hydroxy, 6 , 7-dihydroxy , 6-amir.o, 
7-amino, 6-ureido, 6- trif luoromethcxy, 6-methyl. 6 , 7-dimethyl , 
6-roethcxy, 7-methoxy, 6 , 7-dimethoxy . 6 , /-diethoxy, 
6-hydroxy-7-roethoKy , 7-hydroxy-6-methoxy , 6 •amino-7-methoxy , 
6-amino-7-methylthio, 5 -ami no- 6 , 7-dimethoxy , 6-methoxy- 7- isopropoxy , 
6, 7-ir.ethylenedioxy , 6 , 7 -ethylenedioxy , 6-dimethylamino , 

6- mathoxymcthyl, 6- ( 2-methoxyethoxymethyl ) , 6-cyanome thyl , 

7- (2 -hydroxyethoxy) -6-methoxy , 6 , 7 -di - ( 2-hyuroxyethoxy ) . 

6- (2-methoxyethoxy ) , 6-metho:<y- 7 - ( 2-nietho:<yethoxy ) . 

6, 7-di-(2 methoxyethoxy ) . 7- ( 2-brorr.oethoxy) -o-mechoxy , 

7- benzyloxy-6-nethoxy , 6- ( 2 -methoxyethylanino ) , 6-acetami do . 

6- ( 2-chloroacetunidoK 6- ( 2 -methoxyacecanido ) c *. 

7- (2-methoxyacetamido) ; and (H")^ is hydrogen, ^ ' - f .uoro , 3 ' -c h io ro . 
3 ' -bromo, 3 ' , A ' -dichloro , -* ' - f luoro-3 ' -chloro . J - tr i : luorcrr.et hyl , 

4 '-f luoro-3 '-trif luoromethyl , 3'-nitro, 3 * -ni tro-A ' -chloro , 
3 ' -nitro-4 '-f luoro or 3'-methyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

7, A quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable acid-addition salt thereof, as clrti-ed in 
claim 1, selected frum:- 

A-(3'-chloro-A'-fluoroaRilino)-6, 7-dimethoxyquina2oline, 

4-(3 ' , A '-dichloroanilino) -6, 7-dimethoxyqtuna2oline, 

6, 7-dimethoxy-4- (3 ' -nit roan ilino)quina2oline , 

6, 7-diethoxy-4-(3 ' -methylanilino^qiiinasoline , 

6-methoxy-A-(3'-niethyianilino)quinazoline, 

A- (3 '-chloroanilino)-6-methoxyquinazoline, 

6, 7-ethylenedioxy-A-(3 ' -methylanilino)quina=ol inc , 

6-amino-7-raethoxy-A-( 3 ' -methylani 1 inp)quinazol ine , 

A - ( 3 ' -methylanil ino)-6-ureidoquina2oline ami 



6- (2-mechoxyechoxyniethyi, - A- (3 '-methylaniliro)quinazoline . 

8- A quinazoline derivative of the formula I as claimed in 

claim 1 and subject to the provisos stated in claim I 
vherein (^^)^ is 6-hydroxy, 7-hydroxy. 6 , 7-dihydroxy , 6-amino, 

7- amino, 6-ureido, 6-trif luoromethoxy , 6-methyl, 6, 7-diniethyl . 
6-methoxy, 7-methoxy, 6 , 7-dimethoxy , 6, 7-diethoxy , 
6-hydroxy-7-methoxy, 7-hydroxy-6-methoxy » 6-amino-7-methoxy , 
6-amino-7-methylthio, 5-amino-6 , 7-dimethoxy , 6-methoxy-7- isopropoxy, 
6, 7-methylenedioxy, 6 , 7-e thylenedioxy , 6-methylamino , 7-methy la-.ir.o. 
6-dimethylamino, 6-amino- 7-methylamino , 6-methoxymr chyl , 
6-bromomethyl, 6- (2 -methoxyethoxymethyl ) , 6-cyar*' .nethyl, 
6-fnethylthiomethyl, 6-phenylthiomethyl , 7- ( 2-hydroxyethoAy ) - 6 -.T.erhoxy , 
6, 7-di-(2-hydroxyethoxy) , 6- (2-bromoethoxy ) , 6- ( 2-metho;.:yethc:<y . 

6- methoxy-7- (2-nethoxyethoxy ) , 6 , 7-di - ( 2-methoxyethoxy ) , 

7- (2-bromoethoxy ) - 6-methoxy, 7-benzyloxy-6-methoxy , 
6- ( 2-methoxyethyla:nino) , 6-acetamido , 6-ben2amido, 

6- (2-chloroacetamido) , 6- ( 2-methoxyacetamido ) or 

7- (2-methoxyacetamido) ; and (R^) is hydrogen, A'-fluoro. 3'-c::loro, 
3'-bromo, 3 ' , 4 ' -dichloro , A ' -f luoro-3 ' -chloro , 3 ' - tri f luoromethyl . 
A '-f luoro-3 ' -trif luoromethyl . 3 '-nitro, 3 ' -ni tro- A ' -chloro , 
3 ' -nitro- A ' - f luoro or 3 '-methyl; 

...I - or a pharmaceutically-acceptable acid-addition salt thereof. 

9, A quinazoline derivative of the formula I, or a 

..^ pharmaceutically-acceptable acid-addition salt thereof, as claimed in 

claim l,"'selected from:- 
6,7-di-(2-methoxyethoxy)-A-(3'-methylanilino)quin:.2oline , 

: .* 6-dimethylamino-A-(3 '-methylanilino)quina2oline and 

6-ben2amido-A- ( 3 ' -methylanilino)quina2oline . 

10. A process for the preparation of .t quinazoline lierivative of 
••; th«i formula I, or a pliarmaceutically-acceptable salt thereof, as 

**• defined in any one of claims 1 to 9 vhich comprises:- 



* • • 



I : » 



105- 



(a) the reaction of a quinazolinc of the formula III 

2 




( R ^ ), 



I 1 1 



vherein Z is a displaceable group, vich an aniline of the formula IV 



( 



I V 



(b) for the production of those compounds of the formula I 

vherein R or R" is hydroxy, the cleavage of a quinazoline deriv 

1 2 

of the formula I vherein R or R is ( 1 -AC) alkoxy ; 



(c) for the production of those compounds of the formula I 

wherein R^ or R^ is a ( 1 -4C)alkylsulphinyl or { I - AC)alkylsulphony 1 
group, the oxidation of a quinazoline derivative of the formula I 
wherein R or is a ( l-4C)alkylthio group; 

for the production of those compounds of the formula I 
vherein R^ is amino, the reduction of a quinazoline derivative of the 
formula I vherein R^ is nitro; 



(e) for the production of those compounds of the formula I 

vherein R^ is ( 2- AC )alkanoylamino or substituted ( 2-AC) alkanoyl araino, 
ureido, 3-phenylureido or benzamido. or R" is acetamido or benzaniido. 




-106- 

the acylation of a quinazoline derivative of the formula I wherein 

2 . - 

or R IS ammo; 

(f) for the production of those compounds of the formula I 

vherein R^ is (l-^C)alkoxy or substituted (l-AC)alkoxy or R^ is 

( l-AC)alkylamino or substituted ( 1 -4C)alkylamino, the alkylation 

of a quinazoline derivative of the formula I wherein R^ is hydroxy or 

amino as appropriate; 



(g) for the production of those compounds of the formula I 
vherein R^ is a carboxy substituen.; or a substituent which incli.:des a 
carboxy group, the hydrolysis of a quinazoline derivative of the 
formula I wherein R^ is a ( 1 - AC )alkoxycarbony 1 substituent or a 
substituent which includes a ( 1 -AC )alkoxycarbonyl group; or 

(h) for the production of those compounds of the formula I 
vherein R^ is an amino-, oxy-, thio- or cyano-substi tuted ( 1 -AC) aiVr.-l 
substituent, the reaction of a quinazoline derivative of the formula I 
vherein R^ is a (l-AC)alkyl substituent bearing a displaceable group 
with an appropriate amine, alcohol, thiol or cyanide; 



and when a pharmaceutically-acceptable salt of a quinazoline 
derivative of the formula I is required, it may be obtained by 
reaction of said compound vith a suitable acid using a conventional 
procedure. 

11. A pharmaceutical composition vhicJi includes quinazoline 

derivative of the formula I, or a pharmaceutically-acceptable salt 
thereof, as claimed in any one of claims 1 to 9, or a quinazoline 
derivative selected from A- ( A '-hydroxyanilino) -6-methoxyquinazol ine, 
A - ( A ' - hydroxyanilino) - 6, 7 -me thylenedioxyquinazol ine, 
A- ( A ' -hydroxyanilino) -6, 7 ,8- 1 rime thoxyquinazol ine, 
6-amino-A- ( A ' -aminoanil ino)quinazol ine «ind 
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4-anilino-6-methyIquina2oline or the hydrochloride sail thereof, in association with 
a phanmaceutically-acceptable diluent or carrier. 

12. A method for the manufacture of a medicament for use in the production of 
an anti-cancer effect in a warm-blooded animal including the step of bringing a 



thereof, as claimed in any one of claims 1 to 9 or a quinazoline derivative 
selected from 4-(4'-hydroxyanilino)-6.7.8-trimethoxyquina2oline. 6-amino-4- 
(4'aminoanilino)quinazoIine, 4-anilino-6-methylquina2oline or the hydrochloride 
salt thereof and 4-anilino-6,7-dimethox>'quina2oline or the hydrochloride salt 
thereof into a form suitable for administration. 

13. A method for the production of an anti-cancer effect in a warm-blooded 
animal such as man including the step of administering an effective amount of a 
quinazoline derivated of the formula 1, or a pharmaceutically acceptable salt 
thereof, as claimed in any one of claims i to 9. 

14. A method for the production of an anti-cancer effect in a warm-blooded 
animal such as man including the step of administering an effective amount of a 
quinazoline derivative selected from 4-(4'-hydroxyaniIino)-6-me;hoxyquina2olinc. 
from 4-(4'-hydroxyaniiino)-6,7-methylenedioxyquinazoline. 4-(4'-hycrcxyGnilinc)- 
6,7.8-trimethoxy-quina20line, 6-amino-4-(4'aminoani!ino)quina2oiine, 4-anilino-6- 
methylquinazcline or the hydrochloride salt thereof and 4-anii:no-6,7- 
dimethoxyquina2oline or the hydrochloride salt thereof. 

15. A pharmaceutical composition according to claim 11 substantially as 
hereint>efore described with reference to example 81 . 
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A B S T R A C T 



QUINA20LINS DERIVATIVES 
The invention concerns quinazoline derivatives of the 

formula I 




vherein la is 1, 2 or and each R includes hydroxy, an^ino, carboxy, 

carbamoyl, ureido, ( 1 -AC) alkoxycarbonyl , N- ( 1 -4C)alkylcarbamoy 1 , 

N,N-di-I ( 1 -4C)alkyl) carbamoyl, hydroxyamino , ( I -AC) alkoxyarai-.o , 

(2-AC)alkanoyloxyamino, tri f luoromethoxy , ( I -AC) alky 1 , ( 1 -AC)alkoxy 

and (l-3C)alkylenedioxy; 

2 

n is 1 or 2 and each R includes hydrogen, hydroxy, halogeno, 
trifluororaethyl, amino, nitro, cyano and (l-AC)alkyl; 
or a pharraaceutically-acceptable salt thereof; 

processes for their preparation; pharmaceutical compositions 
containing them; and the use of the receptor tyrosine kinase 
inhibitory properties of the compounds in the treatment of cancer. 



